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BEST AVAILABLE COPY 



F 



7^^K xtt-t 

[M** 2 ] y **a^^SW*W!Mt c-mpl S^tr, 

i isiwmtt. 

[»*«4l t©«LflE*jii/JME*K4i-5fc»CE»«*W«i-«» It* 

Uf*S5l Fo>-iS*xf vgg^t h c-mp 1 -e&5, I8*JS2 

[IS*«6] ScFv, Fab, F (a b' ) 2£lM gG«>f)ft«*i> 

l!S*^8] #S#*I8± (non-natural ly occurring) jn#"Cfc5s If* 
if 2!2«cofc#. 

[lf*3®9] 12El(k 12B5, 1 0 F 6X1*1 2 D 5 *»5>431&&» 
[RMIO] Abl, Ab2, Ab3, Ab4, Ab5MAb6H 

*5^e>s#?$ti5^:<*-e*>or, #*®Ab i~Ab 6isvH,K.u t vL#i& 

VHXWL«fi#*#i(a05r$/KiB?lJlw±o-C§)«)lll$ixfcCDRl 
, CDR2XTJ ! CDR3£P?tfft-5CDRT$/KeyiJ£'&#, Abl~Ab6 
© V HS.TJ 5 V L $CD «f * CO C D R <D T 5 7 $?E?iJ 3*T12^ I- ± o TjS 
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f 



Abl: 


VH CDR1 


VH CDR2 




DNA 


(SEQ ID NO; 1) 


(SEQ ID NO; 3) 


(SEQ ID NO: 5) 




(SEQ ID NO: 2) 


(SEQ ID NO: 4) 


(SEQ ID NO: 6) 




VxCDRt 


VLCDR2 


VtCDR3 


DNA 


(SEQ ID NO: 7) 


(SEQ ID NO: 9) 


(SEQ ID NO: 11) 


?V*9% 


(SEQ ID NO: 8) 


(SEQ ID NO: 10) 


(SEQ ID NO: 12) 


At>2: 


VhCDRI 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 13) 


(SEQ ID NO: 15) 


(SEQ ID NO: 17) 


9**9% 


(SEQ ID NO: 14) 


(SEQ ID NO: 16) 


(SEQ ID NO: 18) 




vlCDRI 


VL CDR2 


VLCDR3 


DNA 


(SEQ ID "NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 


9**0% 


(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab3: 


VhCDRI 


VH CDR2 


YH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 27) 


(SEQ ID NO: 29) 


9**9% 


(SEQ ID NO: 26) 


(SEQ ID NO: 28) 


(SEQ ID NO: 30) 




VlCDRJ 


VL CDR 2 


Vx CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 


9**0% 


(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab4: 


VHCDRI 


V„CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ n> NO: 31) 


(SEQ ID NO: 33) 


9**9% 


(SEQ ID NO: 26) 


(SEQ ID NO: 32) 


(SEQ ID NO: 34) 




VlCDRI 


VLCDR2 


VL CDR3 


DNA 


(SEQ ID NO: 35) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


M>5: 


vhCdri 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 36) 


(SEQ ID NO: 38) 


(SEQ ID NO: 40) 




(SEQ ID NO: 37) 


(SEQ ID NO: 39) 


(SEQ ID NO: 41) 




VlCDRJ 


VL CDR2 


VLCDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


AW: 


VH CDRI 


VhCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 42) 


(SEQ ID NO: 44) 


(SEQ ID NO: 46) 




(SEQ ID NO: 43) 


(SEQ ID NO: 45) 


(SEQ ID NO: 47) 




VL CDRI 


VLCDR2 


VL CDR3 


DNA 


(SEQ IDNO:4») 


(SEQ ID NO: 50) 


(SEQ ID NO: 52) 




(SEQ ID NO: 49) 


(SEQ ID NO: 51) 


(SEQ ID NO: 53) 



[ft*« 1 2 1 
[tt**l 3] 

[n*ai 4] 

[1***1 5] 
6] 

[ff*f 1 7] 
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[w*3S 1 9 ] ansa*! bfc, n*3 1 7 iE«<oifM^„ 

hr** 2 o ] is!*jf 1 4 w.mommvtf.KZ'ate . <n i *mfcft<v 

[If*3l2 2l 7 7-^M13t-fe!)> 3fflB 

£B±c:ti^-f 5, ft*3S2 2iE^©7i'^7 y, 

[If*3l2 8] ^r-v'^-h^^^K^Ml 3^-b?^^R3f 
if*3S2 7|E^©Bt-g-^^^S. 

[ft*l3 0] MjjMU -tiitiHlt-f *ft#KS*-f5 

w t «r£tf . IS*9 2 9 

r t tt*4 3 1 lEfctD^ffi. 
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f 



[||*3S3 9] ^CDS^^^°-»^^— ^SSfrT'feS, ff#JS3 8|2 
[if *S4 l ] IS*« 3 7 iE*©&#©##tt&££A#KS-£1-* w t Sr 

[if*3S4 2] ixmamitt v i gGtu-cisgisjvc^*, »**3 8 



-5- 



[000 1] 

!)-©-Sft>5c-mp l 0*5 ft, 

y^MOT «r = - k-t s ^n-^v ^xiwj^fc h m-r 

[0 0 0 2] 

y^SrftftLfc (F. de Sauvage et al. , Nature 369: 533 (1994); S. Lok et 
al., Nature 369:565 (1994); TD. Bartley et al. , Cell 77:1117 (1994); Y. 
Sohma et al. , FEBS Letters 353: 57 (1994); DJ. Kuter et al. , Proc. Natl. 
Acad. Sci. 91: 11104 (1994)] e Ztl\$, Yamamoto [S. Yamamoto, Acta Haem 
atol. Jpn. 20: 163-178 (1957)] RXHelemen [E. Kelemen et al. , Acta Haem 
atol. (Basel), 20: 350-355 (1958)] # % £m¥tftftfiL'b&M±\*. ^ny 

(TPO) b&ttttbtiiz#fc&m*\z£<>XM'®£ti%zb*m 

Lfc UftRfcWt* MS. Gordon et al. , Blood 80: 302 (1992); W. Vainchenker 
et al., Critical Rev. Oncology/Hematology 20: 165 (1995) Sr#fiB Sftfcl^) 

ilvSWfe^ft*^ (MS. Gordon et al. , 80: 302 (1992); W. Vainchenker et 
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al. , Critical Rev. Oncology/Hematology 20: 165 (1995)] t<D^&TX\ ifr 

§t#c-Mp 1 <D%&?iX\Z%L?3&£tlX^1Z CM. Souyri et al. , Cell 63: 
1137 (1990) ; I. Vigon et al. , Proc. Natl. Acad. Sci. 89: 5640 (1992)3 

e c-mp \<o%m*. wrnmrn. ^mftAxfik'mwmzti, c -m p it 

y?±>X*V ^^U^Kte, in vitroT*Og^^^3i^W{-PlSi-^) 
Zttf%m£hti CM. Methia et al. , Blood 82: 1395 (1993)) 0 ^.tlfrb, 

c-Mp irt, E«««**w»+sis^ftgtttta«sr*fcL. zomfetsft 

ay^fvm, fi<S^$Jx^TPO-Cfcf9 55i#;t?>ftfc (M. Methia et a 
1. , o C<0*jLlOR^T, c-Mp 1 U^vK#MW»c^ii^r^ir>f 

i»#aiit«)c-Mp i t^mmLtc^<^<D^/u-^K c-m p 

llC»i-5P^VK*JWid»0^n--WbLfc CF. de Sauvage et al. > wl^i ; 
S. Lok et al. , mjfii ; TD. Barley et al. , BUS) c SPiT, fa<D—?jV—-?& 

#>K<0»»&#£Lfc [Y. Sohma et al. , g}» ; DJ. Kuter et al. , fift«] 

o *©«^$ixfciB*£JL*fir¥ffli*^. m p i y#>-ra, 

<Di-^X%®G-rz>zb*Wm\^L. Mp ltt, ^TPOiPftf 

jvc^a. mfc m p i y#vm, tpoh, x\*&ffifctfL&R&Mtm* 
(mgdf) t hmiiix^Zo 

[0 0 0 3] 

t hTPOft 3 3 2fi©T^8^5>4 9, -ooK^>f^;IP*>*y^o 
tfx-f-Z/ (EPO) t 2 3%<D|^— It (5 0%^Iiatt) Sr^fl53T^yi 
OT^aK^V^ SSSfc^y ^sMk£titzM&V>\ 8 17;/WC 
^SK^^V^tC^SiJ-rSwir^-CtS CF. de Sauvage et al. , wM ; S. Lok 
et al., mJ^;TD. Barley et al. , fitft] o T POOE P 081 K*>f 4 

U ffitt£fiffi##J&££ [T. Kato et al. , Blood 86 (suppl. 1): 365 
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(1995)] o EPO[C#S«As nfa&fV *i/M\&®&. TPOCOEPO 
mh**4 VjCtt±<«#*tfCV^V>^ tliiTPO (rTPO) <£>EP08I 
K*-f>tt* 2-3iOO^D 3i/yWkSr#-t"5 [M. Eng et al., Protein 
Science 5 (suppl. 1): 105 (1996)) 0 T POOffllft*.»r«i^lB (rTPOl 
5 3) tt, EPO*K^>f ^*^&45lCi-ff*V^S, in vitroT?S§£fc«flB 

«jt#jg^f£^tp- ££r^-f [F. de Sauvage et al. , mill ; DL. Eaton et al. 
, Blood 84 (suppl. 1): 241 (1994)) . TPOO*^*^**^^ Vtt 
, 6<BON3ffi^^y ="^Mfc*Btt, 3UM 8f@OOg^gmH££-a^ ^n'J 
±V >RTf M^—VKfrtf (M. Eng et al. , Sfr«) . :of7^f^I 

«»TPomftU ¥WB*8ftt5±5ffJSt5 5. -ixtt, rT 
PO 1 5 3dS, *£ft*£0>^!> 3$/,Mfc3*ifcr TPOCDl 8-2 4«rtBfcJfc 
LT, l. 5^IWfcv^5^^^*^i■Sto3fJa^J:oT«ft*te>i^S [GR. Th 

omas et al. , Stem Cells 14 (suppl. 1) (1996)) 0 
[0 0 0 4] 

^nti/y^tt, EPO K^-f ^6<DC5yMWESrin vivo-Cig«£i*:£IgB 
*jS-er4W6^-C&v\ TPO^ Sfi^fo^tlt^ XttWSBJgJB 
-eh^5:?>f-fc{+Lfc&*, roila!ft*fc#£-r5T POffiiH, -150, 

0 0 OOft+mVftM^tc [F. de Sauvage et al. , WlW • 
rTPOk r^^S-c^K-rs^i^b, BfflS£tttt* 1 8, 0 0 0-30 
, 0 0 0O«I©»flt»it6. ^±«XttWr«TPOOV^^«:a«tt 
}:W5TPO<DELI SA£flJl*t\ #ffi^ttS#tf>ihJft*-m, ^MT 
PO«ti)5CH/T^rv^ [YG. Mengetal., Blood 86 (suppl. 1) : 
313 (1995)) o 
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[00 0 5] 

c-Mp XVTPOO^lBWSftfi, E«3*JK^tt, #«0>»!JSi"< 

/U"CH3fi5SiX$ t^fx.'bftfc [MS. Gordon et al. . fiftS ; W. Vainchenker et a 
U tt»;YG. Meng et al. > ltft£] . ^OfiRtt> -je^JhttfifcSH^tt, 

£<JV\fc [MS. Gordon et al. , fiftA ; W. Vainchenker et al. , mfjf ; YG. Meng 
et al., tfim o ttl<Dy*—jn*, fo^UPfetoWfafrbntoRtK H£Jfc<o 
iffit (meg-CFS) XttricIS (TPO) m^f ti^^»»T5!H«4JStt*r 
^rfa^fcSr^Lfc [RJ. Hill et al., Exp. Hematol. 20: 354 (1992)] 0 Wen 
dlingfc-tORHft [F. Wendling et al., Nature 359: 571 (1994)] 12, jk/Mg 

ttMp l fcior+^tS^lfett^fcSrfcSrStiE-rftwtlcioT, cote 

fflR<Z>mmWXft<, ^»<>R»-r5-i:**LTV>5 [K. Kaushansky et a 
1. , Nature 369:568 (1994); FC. Zeigler et al. , Blood 84: 4045 (1994); VC 
. Broudy et al. , Blood 85: 1719 (1995); JL. Nichol et al. , J. Clin. Inve 
st. 95: 2973 (1995); N. Banu et al. , Blood 86: 1331 (1995); N. Debili et 
al., Blood 86: 2516 (1995); P. Angchaisuksiri et al. , Br. J. Haematol. 
93:13 (1996); ES. Choi et al. , Blood 85: 402 (1995)] 0 rTPO^HC 
ig^ftfct: P-CD34+, CD344€D41+aiI& [FC. Zeigler et al. x ; VC. Broud 
y et al. , iWSI ; JL. Nichol et al. > ftftt ; N. Banu et al. , , X\*W 

SlSixfc^^^ftjNBJfa (sca+,lin- kit+) [K. Kaushansky et al. , flMS ; FC. 
Zeigler et al. , tift] Ht, E««^i«Rftfc$Mfc;-t-3o rTPOtt, 

1!R(DW&<OftWW&$:7jk1- (N. Debili et al. , tt«) C TPO« 
*dS#bJlS [N. Banu et al. , fit!® ; N. Debili et al. , gftg ; P. Angchaisu 
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ksiri et al., . ZtlbOBiSLft* TPOtK Ett*©*fiXl/»fl:«:in 

[0 0 0 6] 

E««o^3ttiaSt-#i-5r TPOOSftJItt, MBtt"C*«. rTPOfi Witt 

jK»E«a^t^fc:-rSJ:5»Wi-* CFC. Zeigler et al. . fflM ; VC Broudy 
et al., S!M;JL. Nichol et al. , MM ; N. Debili et al. , MS] • 
54«***»fe©E**»*, 4N-1 6N^fSfRtt4:*t, 6 4N&U<1 2 8N<Dfg 
3&S¥*>. rtl&^jtfttt-ttffl^nS [N. Debili et al. , ffM) 0 

L, Jk/hK1i«^^^4 3 t^ffi:-r^«t5i-^X.5 CFC. Zeigler et al. , BUS 
;N. Debili et al. > MS ; ES. Choi et al. , «M) , *54wfcJC x 
5«#*^6S^SiifcjliL/MRtt. jliL!ftft*jliL/h«fctt»«*Wict«ffitt^t 
BWBt?*6£fc#3S*fb"C^5 [ES. Choi et al., li(M] o 
[0 0 0 7] 

rTPon, mLifimmmzw&ftmLx, u#&&itt:witr& 

^EWMT^t^TIi, IL-11, k i tJI^K (KL) XttEPO^ 
. rTPOift*»fflU I L-3&IM L- 6 *^ ttJPttfcflMB LT. E 
S3*«rffiftl!S«>li«[«rM*"t"S [VC. Broudy et al. x flM] 0 t hBR#»J* 
TyWT?tt, IL-3RtfIL-6tt, r T PO^ttJnW^Kflfi-S^ KL 
tt, rTPOiffiSWC^tS [JL. Nichol et al. , BfM ; N. Barm et al. 
x BtM;N. Debili et al. , mlS ; P. Angchaisuksiri et al. , MM] 0 ±1B<0 

h*>r^5*>, rTPo©g»3«*jR^^iK»i-at©tt*ft-c*>5. 

[0 0 0 8] 

rTPO"C©a«5©fl»EH:, TPO^ E^S^KSEWKIBIW- 5 r. t £ 
t EPO©#ftTtfl4, rTPOte, tK3)34+3nn-7yt 
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^T^^^-^h (BFU-E) (DJ&tiiil&mi-ZZb&TFZhX^Z CM. K 
obayashi et al. , Blood 86: 2494 (1995); T. Papayannopoulou et al. , Blood 

87: 1833 (1996)] . r T P OOs<-X hffiilffitttt. GM- C S F&tfK L \Z 
E»U BFU-E3Ps-Ojtt***k©a*M***8 CM. Kobayashi 

et al., fi(J») o *D*:T, rTPOIt C F U - E**t>iMjft LT, TPO^ 
, V}MRXf^m^^mmmm(OM^i¥mir^Zt^^'r (M. Kobayashi et 
al. , irft;T. Papayannopoulou et al. , ffifl] 0 L>5>U EPOW4T"Ctt 
, rTPOIl #JiL«»*JC#L-Cfir6»»^4V\ L*>U in vitroT^IE^ 

[0 0 0 9] 

^/V-O, 1 0ffft^)#*OifiD i S:±jS"t"5 (EF. Winton et al. , Exp. Hematol. 

23:879 (1995); AM. Farese et al. , Blood 86:54 (1995); KH. Sprugel et al 
., Blood 86 (suppl. 1): 20 (1995); LA. Harker et al. , Blood 87:1833 (199 
6) ;K. Kaushansky et al. , Exp. Hematol. 24:265 (1996) ; TR. Ulich et al. , 

Blood 87:5006 (1996); K. Ault et al. , Blood 86 (suppl. 1): 367 (1995); 
NC. Daw et al. , Blood 86 (suppl. 1): 5006 (1995)] e rTPOOIO^fj: 

&&(Dm±\C±Z> [K. Ault et al., tt»] . Z <Dty%z\z9tfj LT> #M&tfJ» 
IB^^r-OCFU-MK^JMttftitiD^J,^ [AM. Farese et al. , «T» ; K. 
Kaushansky et al. , am ; TR. Ulich et al. , am) . rTPOfi^iW^ 

"*fc:*frra*:»* TPOH ^JRE«ad*e>^JiL/hfi<oiSffl*R*i-SJ:0»4 
, teVZU&ftmmmmCl!fbBWTZZk&^£1?lX^Z> [NC. Dawet al. 
> im) o rTPOS#«©jE»4»*'C4C5, ^ifiiifc (RBC) XttfijlL* 
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(WBC) *£fc^5tf»4»*ttWTC*S. L*»U rTPOIt jEJfN' 
**-Ott. BFU-EMCFU-GMO^h C FU-ECD?|K#£ ££C 

[K. Kaushansky et ah, . T^yif^-Ctta^CFUSrtfc^tfc [AM. 

Farese et al. , BU$|] 0 
[0 0 10] 

*£*wtf>»#£W1"Sfc^fcV\ in vitrotf)W5Ste, rTPOd 5 , jfa./JMKtt 

TfcbTV^ [G. Montrucchio et al. , Blood 87: 2762 (1996); A. Oda et al. , 
Blood 87: 4664 (1996); CF. Toombs et al. , Thromb. Res. 80: 23 (1995) ;C 
F. Toombs et al. , Blood 86 (suppl. 1): 369 (1995)] . rTPOIl jfayhtR 

tt, rTPO^in vivoT'O^n h n vtr^W8b**# t 5 S Prt6tt**jB1"5 

^0 4-1 Ofg-Cfcofc «JSSixfcwi^J5:V\ in vivojfil^ 

iPtttilBBffit?*ar.tS:*i- [LA. Harker et al. , mlli ; CF. Toombs et al. 

, mm o me><ott*«, rTPOia^i/i«^ffin ik&ttKgtt 
[001 1 ] 

icss-t-a*©a*H:, c-Mp \x\±TPo^irtifr<Dm&i-%!K<~*vx<om 

Sffi^io TSETSES ix S [WS. Alexander et al. , Blood 87: 2162 (1996); 
FJ. de Sauvage et al. , J. Exp. Med. 183:651 (1996); AL. Gurney et al., 
Science 265: 1445 (1994)] 0 ivf fi«>#frt>, jti/MRft© 8 5 ~ 9 0 %OjBtt 

att^r^-fo (ko) (^ov>r«**ixfc*ms-e^ 
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Tl^S. U&»U TPOXttc »Mp 1 cOVvffta^V y^T* h$*lfc^£* 
-co, g»«»riaSH*«r*+6*Ott©^ (IL-6, IL-IU 

IflMMSH*) <0&*}*, lk/h*Effi*0*r-tr<DjfiiJ»S:ffl< [AL. Gurney et 
al., M»] o rft^lM h*^^ *(Djfc/jN«Jgrt}SttSr*»'r 

[0 0 1 2] 

Fu-Meg) (Ditmx &m&mmmm<om\ nm\^\tLx, st©;^ 

ffit5:^^t§o JOifC, **3«t#»«tOS*<OttWIIBfit. TPO 
RX^c-Up \ JvtTV b^$X-?\*$%'J?i~Z> CWS. Alexander et al. , tiftS 
;K. Carver-Moore et al. , 88: 803 (1996)) 0 -ts<X<D7kj$frt><OltiKtoUfoV> 

i&To &fa<0^m£X<DTPORXfc-Mp\<D$$*\*. AA4 + Sca + 
-*$X#m&&mx<Dc-Mi> H8a©ttffltttB8i-5 (Ft. Zeigler et al. , 

tarn) o r^stjg^w*»»J3a*atc»-rsTPooa*«> ^mtvxm^ 

*ffE»Blia©*l?itiCKSg»»L5 5wtSr^r [E. Stinicka et al. , Blood 87: 
4998 (1996); M. Kobayashi et al. , Blood 88: 429 (1996); H. Ku et al. , Bl 
ood 87: 4544 (1996)] „ -ftte, TPO^in vitro&U^in vivo~CcD#jfr£J^ 

[0 0 13] 

^S#|t-f Swt^SV^*fSSttrv>5 [TP. McDonald, Am. J. Pediatr. Hema 
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toL/Oncol. 14:8 (1992) lCj£f£) 0 T P O^WE L 1 S AR tfjM6if?ST y 

TPou-<^ifeL/h=E*^^t>ic±#L, mz&T-rz>ztz^r~\*m 

IgLTV^ CJL. Nichol et al. , fjJt ; EVB. Emmons et aL, Blood 87: 4068 
(1996); H. Oh et al. , Blood 87: 4918 (1996); M. Chang et al., Blood 86(s 
uppl. 1): 368 (1995)) 0 La>U m^mmt H*4 9 , TPOI2, (E^U^< 
;w-m&<T, jfe/h=El:icJ:oT^$tL^J:5{-Lx.^o rtttt, de Gabriel 
e&t/Penningtoni-ioTSimcg^ft [G. de Gabriele et al. , Br. J. Hae 
matol. 13:202 (1967); G. de Gabriele et al. , Br. J. Haematol. 13: 210 (1 
967)) , Z<D&, KuterS.t7Rosenberg{Cj;or^^^fc (DJ. Kuter et al. , 
Blood 84: 1464 (1994)) £\ ^ftt, ik/Mg^*^ iZjk'bm&ftUfr h 

t^l OfgJi#£^Tfci:#L&V^ tfciLmZfttc [PJ. Fielder et al. , Bl 
ood 87: 2154 (1996) ; R. Stoffel et al. , Blood 87: 567 (1996)) 0 JPxT, 

1&1k\C3:Z>TFOm£.<Dm%ittZ%iirZ> (FJ. de Sauvage et al. , ftffJt) 0 
^fo*Sfc, r*i TPO»SH, «J*Kre*>«K TPO^irB 

tti-a^l^ jfc/jN*E(ci5*f«-T?*>afc©fiRS:3S<»f+tt*o Jh'MRtt, TP 
OSrSEV^ftfntt (Kd : 10 0~4 0 0pM) "CSg^U T P OS:«iRL^o5>» 
[PJ. Fielder et al. , J|tf}§) , c-Mp 1 / y9T$ Y~<?*7 *»t*b<Dfa'V> 

m*. TPo^tf, rjxe>^^^icj;5TPOco^ yr^^ii, 

S^?;*fcol*Tt^$;h,fcO<fc0 5fgg^ [PJ. Fielder et al. % ttft] . - 
iifeOttJRtt, TPO^!)77^^ c-Mp 1 Sr^UTOjiL/hfiO^fcJ: 
orft^Six5wt*^i-o «STPOW</vS:WI«i"a(O^SW 
fc*fc^t6ttt>*>3 0 -ixtt, NF-E26?B^tt#*)5 I TPiti 

t£7¥OU^;V%^%b<DW^\^£'oXMLttrtbhZ> [EVB. Emmons et al. , 
ffi»;RA. Shivdasani et al. , Cell 81: 695 (1995)) 0 J^ttWBMfcLfcTP 
O^iSin situW^fitt, NF-E2(Dv^©tBEW s , #**<0««Mfc 
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TPOSrSf^i" 6- fcSr^LT^S [RA. Shivdasani et al. , Blood, ftflj (19 
96)] o Lfc*ot, ITPXtfNF-E2/s/^r!>h^^©S^lt E 
8«^T P o^jS^ t , T P O u^SrBWS l^^i: tr*ift1"S 0 
[0 0 14] 

rTPO^ ***te^6#«»!lXt«r««ll(W*lw 

ittSr^ffl-Cft^Ufc^^^-Ctt [JP. Leonard et al., Blood 83: 1499 (1994 
)] . rTPOO0»S4lt WWB»#©lMliitt»Lfci:*, ifc/h«AT£ 
^fij»ft«r««-r5 4:tfcl^ lfa./htKla]«& 1 0-12 0¥W: [GR. Thomas e 
t al. , itfllt ; K. Kaushansky et al. , ; MM. Hokom et al. , Blood 86: 448 
6 (1995)] 0 m&<OWM&, ^^^Ommtrnftt^^nbtltz [GR. Thomas 

et al., fflft] o ^tX<Dtt&m&fc*y s *Xtt. rTPOIt ftT/S©g 
«&«$U lk/h«|HiaSr2-3aPfl^-5-i:^*ttTV^ [GR. Thomas e 
t al. , ft(r*;K. Kabaya et al. , Blood 86 (suppl. 1): 114 (1995); G. Molin 
eux et ah, Blood 86 (suppl. 1):227 (1995)] c ffiftJEWfcflBIt LfcT tf^if 
/WM0r TPOtf>S4tt* JiL/htElHiaSr3aiB^*x 4 0, 0 0 O*i*<0jfiL/hffi 
ATJ^SrSfrVrK [Am. Farese et al. , J. Clin. Invest. 97: 2145 (1996); KJ. 

Neelis et al., Blood 86 (suppl. 1): 256 (1995)] „ ttaaMSlBMfcttKitt, 

*«r*±K8SV^*r [AM. Farese et al. , ft*] • r.*lb©#aft**i tt»J» 

5r^Xtt*^©StJliLia*l?:, {SIfca*dS&^o^:i:*^L"CV^5 [KJ. Neelis e 
t al. , BUS; WE. Fibbe et al. , Blood 86: 3308 (1995)] 0 rO^Bt^S* 
r±, ^Wft-C&SdK StfEWJSittt:, in vivo-etDTPOffittlc^FRr^-Cfc^S 
H»fiXtt«^5>«r**b5S^r«4**)*. r*LSr*#»5J: 51-, rTP 
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tltzlsl&KttLX, WbZtl&±<Dty&tftj:fr^tc [WE. Fibbe et al. , wlWi) 

o ^.(D^\t. WLztiitttJteMmit* Bmrnimmmat-gtshv^ tpo 

t 

[0 0 15] 

ttK-f-fet, RBCXt5WBCIsiao*r**aD3i*:±ta CK. Kaushansky et a 
Lx tfrS ; AM. Farese et al. , SWI ; K. Kaushansky et al., J. Clin. Invest 
. 96: 1683 (1995)] 0 #*«®«iC#-f 5 r T P 0©a»tt, G-CSFW 
HtC#JPWT?*)Sw^^$tl"CV>-5 CAM. Farese et al. , Hfj^) • Cft^© 
rTPOOlftKmJStt, StD*aSixfcJ:0Jfi<ft9 56-fc«:»+ 

o 

[0 0 16] 

C SIM* h^-Y^SSO^bJCiS-erfgtt^fcec EPO, G-C 

"5JiBttdS*)5 CK. Kaushansky et al. > fijft] • lEHf-r^-eii, ^ft^OlM 
F^^y^)^/Wl **#"C*>9, #*3»Xt/#«3*»?"J«-it"fSrTPO<7) 

»*»\ «t9*»dS^4V\ C^fiRtt, in vitro#lfa.3«^Sr*J»1-Sfc»^ 
rTPOfcEPOt 0±E©« JHftttl^ffl l: i o tlWlt CES. Choi e 

t ai., mm o eKasflc^fc^ajiiH^oafet), rTPo^iMc 

ft«*r*fcL3SCfct» l «*il-CV^S [AM. Farese et al. % S?J»] . 
[0 0 17] 

±U<DW)VdX*<DW3ZX\ rTPOtt, 1 4 - 2 8 0 NMSt^Ztlfttf, 
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*tt-C*>Swii6SftjS^Siiri/^ (GR. Thomas et al. > ffjii) . lOMtt 
% rTPO«, XtfftV^W»lCi5pTI6tttf3b4 [GR. Thomas et el., 
W;) 0 rixtt. #^S=ii/yWkrTP0 15 3O-|EllJ[!#*, r^^x/^ 

[0 0 18] 

t h©B*Kik*»6«>ioJBois*tt, rTPo#t h*ca3itajiL/j*S4t>#J 
^t5:^^to JSittttHk-ctt, *a*Wt¥«ft<oiW»co. 0 3-5. o 

<Bg/kg-C10BW«HS#*hfc^ PEGft^oW»rTPO (MGDF 
) a*, lMlj|iL/J^U'^«)**4fS«>±#Sr*Cfc [R. Basser et ah, Blood 
86 (suppl. 1) : 257 (1995) ; JEJ. Rasko et al. , Blood 86 (suppl. 1) : 497 ( 

1995)] o mm\Zs r tpoo— iais*«raH , fc*#tt, jiL/h*u^</K0 4«© 

(S. Vaden-Raj et al. , Stimulation of megakaryocyte and plat 
elet production by a single dose of recombinant human thrombopoietin in 
cancer patients, (1996)) 0 M1j<DWRX\ wvhffiCQitiDte, 40B£T- 

{C«fS$Jx, Z<om$l 2-1 6 0Ct-^^^5 o KftKiiStttt, £ 

fcfc©©, jiL/h4E*iDtt**tt, £<**S*tfca*ofc. tpo^ t 

ibftfcPEGltr TPOl 53 (MGDF) tt, ft^jS«fe«^iiiL/h«*T/S©e 
S£S®^£w£^£*vCV>5 [G. Begley et al. , Proceedings of ASCO 15 
: 271 (1996); M. Fanucchi et al. , Proceedings of ASCO 15: 271 (1996)] 0 

m&KfW'W&mmmfah&JZ'rZ [S. Vaden-Raj et al., KM] . ^tf>&# 
©gf^tt. r T P o#lDBJM»S!li UTttSc*> 5 5 ^ k *r**1-5o 
[0 0 19] 
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cite, iM s 9-<D*ys<-~t LXftmztiZo r. 

©7-/^77^!)-^^^Mt IL-2 (b&tfg$0 [Hatakeyama et 
al., Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 379-3 
82 (1991)] , I L — 3 [Itoh et al. , Science, 247: 324-328 (1990); Gorman 
et al., Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura et a 

I. , Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. Sci. 
USA, 88: 5082-5086 (1991b)] , I L — 4 [Mosley et al., Cell, 59: 335-34 

8 (1989)] , I L — 5 (Takaki et al. , EMBO J., 9: 4367-4374 (1990); Taver 
nier et al., Cell, 66: 1175-1184 (1991)] , I L — 6 (Yamasaki et al. , Sc 
ience, 241: 825-828 (1998); Hibi et al. , Cell, 63: 1149-1157 (1990)] , 
I L-7 (Goodwin et al. , Cell, 60: 941-951 (1990)] , I L-9 [Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)] % IS^^n 
77- ^3D^- $l]J&H^ (GM-CSF) [Gearing et al. , EMBO J., 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)] , Wft«3n=i— r|aj«H^ (G-CSF) [Fukunaga et al. , Ce 

II, 61: 341-350 (1990a); Fukunaga et al., Proc. Natl. Acad. Sci. USA, 87 
: 8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)] 

, EPO (D' Andrea et al., Cell, 57: 277-285 (1989); Jones et al., Blood 
, 76: 31-35 (1990)] , Sik^PaSH^ (L I F) (Gearing et al. , EMBO J., 
10: 2839-2848 (1991)] , t^^^^fVM (OSM) (Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)] taH-fifiSMfc 

(Boutin et al., Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988) 
;Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)) . 

(GH) [Leung et al. , Nature, 330: 537-543 (1987)] . RlffflL% 
ttft^ttB^ (CNTF) (Davis et al. , Science, 253: 59-63 (1991)] £ 
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[0 0 2 0] 

— U 5 S HSKKllNicola et al., Cell, 67: 1-4 (1991) Sftfc 
^] o IlUlt -**S*», «*.tf3i3^n*aif-^3e»# (EPO-R) 
X^Sfe«nnn-$iJ^S^S^ (G-CSF-R) Srt#, aiS^K^^^ 

3S2i¥«\ ^W5at^ybt?*9, >f >^-n>f *y6SS# (IL6 
-R) , M«7^77-^B^«iH«tt (GM-CSF-R) , 
-fy^-P^^r>3^ (I L3-Ra) *<Otetf\ 1M h#>f 

3P<E>1^ htf'f A* I L-3-R, I L — 5 -R^t/GM 

-CSF-R^3«£©af-:/.a;=.y hiC»L"C*»0 b — PzfzL-y hb<D?$ 
<A^nZftftl£<fcoT£/&£ix5 [Nicola, N. A. et al. , Cell 67: 1-4 (199 

1)] o 

[0 0 2 1] 

l^tt [Gearing, EMBO J. 8: 3667-3676 (1988); Bazan, Proc. Natl. Acad. Sci 
. USA, 87: 6834-6938 (1990); Davis et al. , Science, 253: 59-63 (1991) & 
tWigon et al., Proc. Natl. Acad. Sci. USA, 89: 5640-5644 (1992)] , RXf 

[0 0 2 2] 
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ZaoHU&*K*>f IL-3, IL-SStfGM-CSFSSSfletttti 

fc£ [Vigon et al., Oncogene, 8: 2607-2615 (1993)) 0 Lfc^oT, mp 1 
[0 0 2 3] 

v^mp 1 t^S»Lfct hmp 1 P£OJt«tt, :}lt)2l«0^y/^S 
lFC5te«©imS^^Ky-<^tt, ^rttWu 7 5%fttf8 0%©E*JI3Ht*r 

iF^ytfcot, Rita ^#350)3 7^s<7)Baj'J^> war-era-"*?* 

£ftfcp< y/^-O-OtfcS: fcjWSftSixS [Vigon, MA] c 
[0 0 2 4] 

-fetD&sh'gmw^mm. amovm. ^\t<omm, rvt 

Libol et al., Proc. Natl. Acad. Sci. 248: 378 (1993)) . U # V KJS^Lfc 

(EPO-R) S:Stt{b-ra*^ h^7^ y§:®mzM-rZ>*y * n— JvHfc 
W<Dm\*. SBR^H»ffJB9 6/0 3 4 3 8^* (1 9 9 6^2^8 0^BB) 

<mmK ^^EPoy^>Ki ( 9^3-4^mgnv\ 

[0 0 2 5] 
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[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

y— (Nicola et al. , Cell, 67: 1-4 (19 

[0 0 2 9] 

-nisifi«"ett, sa^s^r, g^y^f>-K^2«f (1 

0 0) ff*L<ttl«f (10) »Krt5lv^*¥»iStt*r«-f-*» iSA 

£ttt5wtl:±otl^$h5 0 ff*L<tt, tttliflettboy^sK^V (T 
PO) g*#«rJSttftrs^^>ft*tt, 7=*=* Mfi#fc»u #*L<«;HML 
W)%)<Dc-mp U J:9#*L<ttt Fc-mp 1 «r£tf h n VtfW^^gg 

£45. 1514«;«tt75^y K07^ FRfttt, Fv, ScFv, Fa 
BliUttF ca***#*if*ra*i-6*ottoBJIIi:il*urJ:v\ »tt 
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ttLftl^rc*oTJ:V\» c-mp 1 *JSttfl:i-5«:*W4tn:»tt, 12E1 
0, 12B5, 1 0F6M1 2D5, JfctfK«*lttKoV^rjajR***:*0» 
#*^#3&>e>»tfixS. c-mp lKSH-a*Hi*T=?=^ Ht#tt, AbU 
Ab2, Ab3, Ab4, A b 5RXfA b 6 frt>t£Z>mfr(b&tttlZ>*K Abl 
-Ab6li tttCTU VHMVLiMU fVHSOTLilt #»*7 
$;&&W\Z&oXftm£tl1t* CDRl, CDR2WCDR3 k%ttttbtl 
It, tt«tttft£«tt (CD R) ©T^yHSWItrWI-*^ Abl-Ab6(D# 
VHXt;VL«-e<D*CDR<DT^yttBa?J«r, 
[0 0 3 0] 

[£2] 











Abl: 


VH CDR1 


VHCDR2 


VH CDR3 


DNA 


(SEQIDNO: 1) 


(SEQ ID NO: 3) 


(SEQ ID NO: 5) 




(SEQ ID NO: 2) 


(SEQIDNO: 4) 


(SEQ ID NO: 6) 




ViCDRI 


VLCDR2 


VL CDR3 


DNA 


(SEQ ID NO: 7 ) 


(SEQ ID NO: 9) 


(SEQ ID NO: 1 1) 




(SEQIDNO: 8) 


(SEQIDNO: 10) 


(SEQIDNO: 12) 


Ab3: 




VH CDR2 


V H CDR3 


DNA 


(SEQIDNO: 13) 


(SEQIDNO: 15) 


(SEQ ID NO: 17) 




(SEQIDNO: 14) 


(SEQIDNO: 16) 


(SEQIDNO: 18) 




vl^ 0 * 1 


VL CDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab3: 


VH CDR1 


VHCDR2 


VhCDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 27) 


(SEQIDNO: 29) 




(SEQ ID NO: 26) 


(SEQ ID NO: 2S) 


(SEQIDNO: 30) 




ylcdrj 


VL CDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQIDNO: 24) 


AM: 


VrCDRI 


YHCDR2 


VH CDJU 


DNA 


(SEQIDNO: 25) 


(SEQ ID NO: 3 1) 


(SEQIDNO: 33) 


9>*9% 


(SEQ fD NO: 26) 


(SEQIDNO: 32) 


(SEQIDNO: 34) 




VlCDRI 




VLCDR3 


DNA 


(SEQ ID NO: 35) 


(SEQ ID NO: 21) 


(SEQ ED NO: 23) 




(SEQIDNO: 20) 


(SEQ CD NO: 22) 


(SEQ ID NO: 24) 


Ab5: 


vhCDRI 


VH CDR2 


VH CDR3 


DNA 


(SEQIDNO: 36) 


(SEQ ID NO: 38) 


(SEQIDNO: 40) 


9v*9K 


(SEQ ID NO: 37) 


(SEQIDNO: 39) 


(SEQ ID NO: Al) 






VL CDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQIDNO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQIDNO: 22) 


(SEQ ID NO: 24) 


Ab6: 


VhCDRI 


VH CDR2 




DNA 


(SEQ ID NO: 42) 


(SEQ ID NO: 44) 


(SEQIDNO: 46) 


9**9* 


(SEQ ID NO: 43) 


(SEQIDNO; 45) 


(SEQ ID NO: 47) 




vlCdri 


VLCDR2 


VLCDR3 


DNA 


(SEQ ID NO: 48) 


(SEQIDNO: 50) 


(SEQIDNO: 52) 




(SEQ ID NO: 49) 


(SEQ ID NO: 51) 


(SEQIDNO: 53) 
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[0 0 3 1 J 

. *ifl©c-mpl7^ Wit TPOi^fo*S;t-«v^n5, 

[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4] 

1. £11 

[0 0 3 5] 
[0 0 3 6] 

rr^hftftj (aAb) 14. t^hW^-^-7r?!)-§» 

K©**vfc*)tuv^», xi42«r doofg) SrTiae>^vai«-e, £#, mx, 

L< H3Mfc€r«t*XH:£fi-C* art 
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[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9] 

£oTg£££;ft£o Marks, J. D. et al. , Bio/Technology 10: 779-783 (1992) 
12, VHWVL K*>f yo^7!) v^lcJ:aafttt*»SrE*UT^5. C 
DRXtf/Xtt#a*»S^7^^*««*IStttt. Barbas, C.F. et al. , P 
roc Natl. Acad. Sci. USA 91: '3809-3813 (1994), Schier, R. et al. , Gene 1 
69: 147-155 (1995), Yelton, D.E. et al. , J. Immunol. 155: 1994-2004 (199 
5), Jackson, J. R. etal., J. Immunol. 154(7): 3310-9 (1995) RXfHaxk ins, 
R.E. et al., J. Mol. Biol. 226: 889-896 (1992) oTI5*fe£ tlX 1^4. 
[0 0 4 0] 

mm h#>f>j 12, b?-<><DmmcttLxmM$*^-*-tLxim 

t hfigftH^ N-^^^-n/vb h/fcB*/w&^, ^-Vrt**/^^ WW. 
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fp^r^ >fy^!i^ /n^y^yy, u^^ri/y, yuu 
lUMIt*wy (FSH) , f«MUW»*^ev (tsh) JltfH 
WM^/^v (LH) o±5ft«*:"**St*/^>* JgiuiKgH^ jffj&ft 

(TNF-aMTNF-b) , S^HfiSftlt ^ !>^ttBWJ»*/«^f* 
ss^y^K, -f^fcfcV* 7^fcf>\ jttrt&fifcftH^ ^>f^!)y, NG 
F-b0*3 4#tt**H*, Jk/J«SH^> TGF-aJtfTGF-b^J: 
34Ji*JHE*i3u*ftH : 5 L (TGFs) , >fy^y vtKrtSH^lXtfll, 
ntfm^y (EPO) , fl-fWIttH^ ^y^-7xny a , bJttfg©J:5ft 
>f ^-^n^ -7^D7r-v?CSF (M-CSF) , «"7^D7r- 
^CSF (GM-CSF) Mlfe^CSF (G-CSF) <D £ 5 ft 3 o ^.-flj 
Wtm* (CSF) % Fny^xfy (TPO) , IL-1, IL-la, IL 
-2, IL-3, IL-4 N IL-5, IL-6, IL~7, IL-8, IL- 
9, IL-11, 1L-1 2<DXo^ Vt-xiJ^s (I L) , L I F, SC 
FSt/k i t KOi^ft-tOte^TKJ^^KH^^SJx^. 

[0 0 4 1 J 

Ltffi*i-5^ftDOftPIttS:**rU HRftfctt* 

»fla*aS*frt**>5 [0Jx.tfNicola et ah, Cell, 67: 1-4 (1999)&t/Skoda 
, R.C. etaL, EMBO J. 12: 2645-2653 (1993) £#!H£*LfcH 0 «ELT, r 
tlt><D%:®m*. (IL) Xtt=nn-5Wj|f:HT- (CSF) "C 

fc<5 0 IL-2 (bS^gi) [Hatakeyama 

et al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 3 
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79-382 (1991)] > 1 L-3 (Itoh et al. , Science, 247: 324-328 (1990); Go 
rman et al. , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura 
et al. , Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. 
Sci. USA 88: 5082-5086 (1991b)] , I L-4 [Mosley et al. , Cell, 59:335- 
348 (1989)] . I L-5 (Takaki et al. , EMBO J., 9:4367-4374 (1990); Tave 
rnier et al. , Cell, 66: 1175-1184 (1991)] , I L — 6 (Yamasaki et al. , S 
cience, 241: 825-828 (1988); Hibi et al. , Cell, 63: 1149-1157 (1990)] > 

IL-7 [Goodwin et al. , Cell, 60: 941-951 (1990)] , IL-9 [Renault 
et ah, Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)] , JH*fc3Gfrr* n 
7r^3P-- fflWiR? (GM-CSF) (Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)] , jRfi«3n=.— JiJjglH^ (G-CSF) [Fukunaga et al. , Ce 
11, 61:341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87: 

8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)] 
, EPO [D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al. , Blood 
, 76: 31-35 (1990)] , filhSiaSB^ (L I F) (Gearing et al. , EMBO J., 

10: 2839-2848 (1991)] , ^y^^^fyM (OSM) (Rose et ah, Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)] % $tXf\Z-?u y $ ^>\ZM^ 3 
(Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988); 

Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)] , J&fi 
J^/^y (GH) (Leung et al. , Nature, 330: 537-543 (1987)] , 
^UttS^ (CNTF) [Davis et al. , Science, 253: 59-63 (1991)] RXfc 
-Mp 1 (M. Souyri et al. , Cell 63: 1137 (1990); I. Vigon et al. , Proc. 

Natl. Acad. Sci. USA, 89: 5640 (1992)] \Z$t+ *T5 i>K Ztl 

[0 0 4 2] 

t hizftvz rjia/j^«^ffij fami v v h^hfrv i5oxi o 9 ^m 

[0 0 4 3] 



-26- 



tt£ L-C5£ft£*l£<> rtf>?§ttte> in vivoW^**lM*IStt&J*7 yfe-f 
, K h (OMR) t-o^"CcDStifa/h«^STs/ir>f (fctG 
PII b IIIJ lCioT»^Sn5l»9t?©A/jNtEla^ffi^Ty*>fOtt*. 
&tfE»##*BI»R (DAM I) ^*3itSfflF»{toR#«r^rS***Tyfe 

10 0 4 4] 

^ Lfc ^ - KE^#5i.fc&BfcD N Am^MM-T So «;itflKS£«JfciS U 
[0 0 4 5] 

DNA^ *3^f-Kte»r5DNAlc*fRriBK»-fr**v*^ ; EJUtfXE^ 
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[0 0 4 6] 
[0 0 4 7] 

*tf rjBWElftfrj WKQMlMj oi5ft««tt, iSJcoiiafi, a 

[0 0 4 8] 

r^5;*5 Kj tt. »4lfc«!fijSS:lrt5, a#WfcttS1-*aMKDN A 
5/Kfc*<0 r pJ l;:J;o-CJ§££tL3o ^WMmx^m^y TO, ig^ft 

[0 0 4 9] 

DNAicgg^-r^^to mvummu DNABjio-36^>tt«xH:* 
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^3l©»J|ltSgt5*#«t5Jc^i*^ 

5o «UT, ft 1 Mg^7^^ KXttDNA79^^hSr. «««j»2 0 i*l 

<om\t, aae^io-cjgjesix*. aim, 3 7tt*iPtf B w^^- 

iiftvMK*K ^9^5 KOiBft*«, 5' *$B<Olfcy :/»;:(* 3 ft v\, J&y>$ 
CDfc^O^lti&U^^ft, Sambrook et al. , Molecular Cloning: A Laboratory 
Manual (New York: Cold Spring Harbor Laboratory Press, 1989)£>^1. 5 
6-1. 6 lttfcE«£jfcfci*5!K UMJ«re*>5o 
[0 0 5 0] 

o #JxJf, Lawn et al., Nucleic Acids Res., 9: 6103-6114 (1981), &tfGoed 
del et al., Nucleic Acids Res., 8: 4057 (1980) Sr#JS Stlfc^c 
[0 0 5 1] 

TiMf^tffj Xtt MMfvi/ny h&j ft, DNAXHDNA*#3a«»© 

!) ^ ^ KXttDN A7 5 y h fc ^ !/ ^-^-5/ 3 VI: io t 

teB1-5#ifc-C*>5o iMf^tfftt, Sambrook et al. , ituiiOlg 
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9. 3 7-9. 5 2«fcE**ftfci*55, 7#n^y;l/±(0DNAlM^ 
[0 0 5 2] 

ry—tfy^Wj Xtt ry-tf^pyhifej a, * jj =** * K, dn 

A77^>K cDNAt)L<ttt<075^Vh, XfiRN A7 5 ^ b 

^fclc±5a\ Xtt»*T?**ft1-5. »*fLJ:5ti-SRNAtt, Samb 
rook et al., «t*©JB7. 39-7. 5 2 SfilCfB* £ ftfc t * 0 ©HSftffil-Ji 

[0 0 5 3] 

vyfe^utf KHyyio#ftT, a«ftmif»+-e, dna^iow 

©DNA*y !>77^^b> XttT 4 DNAaKU ^ 

tl5t:t^<Hl5^fWt5o &V>T\ DNA^ :7*/-/U-*n 

y^^H*, l$ff**/v*-e«*^AK5. *ttr±, ATP, y#-i?HSfffi 
, Rt^T4DNAy^f-ifO<t 5*y^—^t>. DNAO. 5/zgfcfc!)Sl 0 
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[0 0 5 4] 

*HSd*e>©DNAO rpfifj gi»g«W>f>©y7^^ KDNA<^) 
^H*E**f^c DNAW*lOlSffl$H5^jSfett, Sambrook et al. , B&»<D# 
1. 2 5-1. 3 3ttfcE*$*lfc, »WJ«^7^;»fc5 fl 
DNA^ilL/cf, Sambrook et aL , fllJ«<Z>» 1 . 4 0 (w|2*Silfc <fc 5 ft 

[0 0 5 5] 

r*!> =f5C^U^Kj I*. (1 9 8 8^5^ 4 0T»JtT$ti7t3-n^/^fF 
12 6 6, 0 3 2-^^(C|5ic$tlfcJ:5ft@1 : i^fe^^V^^^\ XteFrochler 
et ah, Nucl. Acids Res., 14: 5399-5407 (1986) ^IBffcLfc £ *3 9 > 

fr-C^y^^Ud-^K^rttrfi^i-So ^l&OJftlit^t, Engels et 
al., Angew. Chem. Int. Ed. Engl., 28: 716-734 (1989) fcKtt£*l"0^ 0 - 

[0 0 5 6] 

r#y xtt rpcRj a, 1 9 8 7^7^ 2 8P$#^ti 

fc#s#fF#4, 6 8 3, 1 9 5^w'mm\zmM<Dt&v, rna 

^t;/^L<^DNA(7)^W^^li^i-^¥)lXa¥ffi^M*i-^ 0 -«£ 
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PCRd *MMWfcRNAE?!k ±yy^DNA*»t><0«f«W*DNABB?!l, X 

fc c DN A«r*it5©lJ:i^5 r i 8. ^IftWI-tt, Mullis et al. , C 
old Spring Harbor Symp. Quant. Biol., 51: 263 (1987); Erlich, ed. , PCR T 
echnology (Stockton Press, NY, 1989) %&ffi£tltz.^\ ^J^SKJB^ feftS 

[0 0 5 7] 

xnfflSfrOjt^^^S-CfcoT, 2*<Dm-<0& (L) 2$tf>H-CD 
fi (H) «&-e*/S$ix5. #L«tt. -o<D*|^^7>f K^lCjzoT 1 

K»^t>*-ra 0 #h«i4, — «te-5rfEK^>f >- (v H ) 

<*jRo^F« K^-OtSr#i-S. *L»i, -WcrT* K*-f v (V L ) 

tl£ [Clothia et al. , J. Mol. Biol., 186: 651-663 (1985); Novotny and Ha 
ber, Proc. Natl. Acad. Sci. USA, 82: 4592-4596 (1985)] e 
[0 0 5 8] 
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fc«»tt, (fr) twxh,*. H<wiiKL«© , Hr*Ky>f 

ft, *#ttbi/-hfi#EllSr«9, 3fiff<0CDR^ioT»^Siifc, 4<® 
Br*>FR***£*. «x&tt, b^-HSig&SteU ^<£>- 

[Kabat et al. , Sequences of Proteins of Immunological Interest, Nationa 
1 Institute of Health, Bethesda, MD (1987) fc#!RS*lfcl , 0 e ^K^-f^ 

10 0 5 9] 

■e*5F tab' ) 2 yy?*>h&!£C% 0 
(0 0 6 0] 

TFvj ft, 9L>mfoy7#* vb^fcoT, ££4^B«R0W^»tt«: 
#1"8 0 w<0««f*. -o WHiW-^ LOT! f7 ^ y ^gi^MSS 

*#©*BtcfitJl^a5ffi«rM^-r 5 ± 5f£ffl Lito <DIX % z oAflEMIfc*^ 
[0 0 6 1] 

(CHI) t'&fro Fab # 77W^htt, fofc<DK^i?m#t>*h<Dim£k± 
(Di/xr-jy&^tr. HiCHl >f ^o^/wjK^ V;V5feST?Oftfl©aSo 
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iij&Dl^oT, Fab77^VhtS45. Fab' -SHIt Fab' 

-;vSSr#1-5o F tab' > a tt*75^^hri, tixb^lBKotv 
Hefty??** b«>fMMMitet>, ^*n-efe^o 

[0 0 6 2] 
[0 0 6 3] 

, IgD, IgE. I gGWl gMiS&*), :^f)0 5*)VK0^H 

7* iAV94~f) > #J*.tf I gG - 1, IgG-2, IgG-3MIgG- 

4 ; I gA-lWI g A-2lCJEt-E#L5£o *45^7^ftS^^!l 

[0 0 6 4] 

^Jx«Fab, F tab' ) 2 , scFvWFv) fcAtiWfclRtft*, 
[0 0 6 5] 
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-^Vfifttt, Kohler &; Milstein, Nature, 256:495 (1975)^*30^15 
£rfFg54, 8 1 6, 5 6 7#Wjft» (Cabilly et al. ) *#IR*iXfcV^ l^o 
[0 0 6 6] 

3lM*ffiETT?*S, l>*?j fittt (^S^n^^) [*Hft!T3S4, 816 
, 5 6 (Cabilly et al. ) ; &UNorrison et al. , Proc. Natl. Aca 

d. Sci. USA, 81: 6851-6855 (1984)] Sr4*Stt(-^i"S 0 
[0 0 6 7] 

XJl (Fv, Fab. Fab' . F (ab' ) 2 XYZZ<Ofa<OW.#OfflR1&&1£R 

(g^#irCf« flU S*#Otl*ltt»3t«* (CD R) ^ 

A^rftSt htlttv^i oc D R^feoailcif Jfti feftt 

*>5i&^{ctt, thM^^yy^FvM^IS^ h 
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mm\mz&*-btiz>o zoo*-, t vimm*. ^acdr 

^TSr^tftSfctiS. t MriftttHU SSicfi, M^^y^w (F 
c) . t hM^ci^y yo*tto^ft< ifc-WV&trfcJBtah, 

5o ^ft^±^I¥^OV^te, Jones et al. , Nature, 321: 522-525 (1986); 
Reichmann et al. , Nature, 332: 323-329 (1988); &tfPresta, Curr. Op. St 
ruct. Biol. 2: 593-596 (1992) Sr#JR£;h/fcV\, 
[0 0 6 8] 

r-*iFvj Xtt TsFvj tiiftyyy*>'h\X ffi#OV H £tfV L K;*>f 

-J- 3, #y^^Ky >-*-SrV H it;v L K^>f v<orat-JE{w^t?o sFv<DU 
RfcHU The Pharmacology of Monoclonal Antibodies, vol.113, Rosenburg &; 
Moore eds. Springer-Verlag, New York, pp. 269-315 (1994) ^<D Pluck thun£# 

[0 0 6 9] 

41 (V H &TjtvJ *-CL««r« K^>f^ (V L ) lw»^$lxfcH«pr*K^>f V 
(V H ) Sr^tfx /h*v^tft:7?^vb«rSi*r5. -o© K*>f ^IB0#* 

«r^*Mlt*r&*1-S. ^Xtff-f-tt, ^If3-n 7 /^i4 0 4, 0 9 
7#42t* ; HB^BH*flF*9 3/1 1 1 6 1 ; &t*iollinger et al. , Pr 

oc. Natl. Acad. Sci. USA 90: 6444-6448 (1993) IC, <t DPU< I2<fc £ faT V > 
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[0 0 7 0] 

#K£ftfcJ8V>fci:t<DSS r ^$tn*J H> Zapata et al. , Protein Eng. 
8(10): 1057-1062 (1995) ICfafcOftft *rS*i"5o &&&-f£t. rJxfc^SL* 
tt, 1 Fd I? (V H -C H 1-V H -C H 1) ^tKbri^ 

[0 0 7 1] 

5/»E?U£ftfca#*£**i-5o »SHifefiS«"Cii, 3Rgt#^- 

-o, «i«fti-filo, *aF*L<tt*2-3IS5 0|l*«r^-CJ:i\ 
KJMtli* «gt#OHXttL*RrSE«*EJHto, 7 5%£*±<D. £<9ff£L< 
«8 0%£JLb, £9ff*L<tt8 5%£X_b, £ Off* L< Wt9 0%»±, Sfcff 
4l<li9 5%K±©E?(IBI— tt*r*tf^ ifc*5o roEJ«l!:H+SW-ttX 

C*«8t>L<ttrt»ffifi. A*. Xtt«*EM^o#PAt>, E»oH-ttXtt« 

*Oi5ft»tt«r5>«fi-*«-tt, *»#OFa b»Hfc«tri#©Fa b 
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[0 0 7 2] 
[0 0 7 3] 

»XlifeiS«fiJffi(- z F^-t-5J;9^W-c**>'9, INK. *w««Ho^/< 
^KttXtt*^^^*tt*ftSrS^L5 5. ttt*tt, (1 

) n-!>-fet±oTftS*il5IS9T?, 9 5 fl:l:%Sr±(Hl t) » «fc9#*L<f± 
9 9SS%*±IeIS*-C, (2) *fc^y^#;y ^*-*-£ffli/>T, 
N5f5«Xi4fig|5T 5 y &iE?"J©'>&< t f> 1 5 Sofc&fcfca**-?, 

ttft#T-C, SDS-PAGEWSttlttfC, «8g$ft2>o IWBSiT/fcSM* 

b, in situ-e»*A»jai'SfctS(*:Sr^tr. L*»U #3fc(4, i^gE^ftfcftftte 

[0 0 7 4] 

ft&s&# y ^^f - ki4, <ti>6 m<or $ y mmm, mm-i® 8 

~ 5 0<@©T 5 7 8218 (»*L<ttiB9~3 0»*) SvfrfSo fluHA 
^SI^y^^K, XtftOfiifrl 2 CA5 [Field et al. , Mol. Cell. Biol. 
8:2159-2165 (1988)3 ;c-myc«iaS, ATf%:tl\£$st1-Z 8 F 9 , 3C7, 6 
El 0, G4, B7S.Ut9El Ofcift CEvans et al. , Mol. Cell. Biol. 5(12) 



-38- 



: 3610-3616 (1985)) ; JtlKfc*l*^A^^ *?4 frXtDK* HD (gD) 

^I$> 3ttf*OStft: (Paborsky et al., Protein Engineering 3(6): 547-553 ( 
1990)] -*<0*tttt«t?tt, ^fcTh-TWHH:, r-$vw<-$?£ 

Sfrj^atf h-^j te> I gG^T-Oin vivoiLfl|*W(3Sr8fti-5««l*# 
+ 5, IgG»f (HitflgGj, IgG 2 , IgG 3 XttIgG 4 ) 0>Fc«« 

[0 0 7 5] 

Imp 1 !J#>KJ , fmp 1 U #V KtfU^^Kj , TMLJ , 

>fyS**^-^-77 S y-O-A-Cfca, rap 1 ldBr&+a«ttSr#U m 

tt4&**tt»tttt, fc hmp 1 ^h7^7^^v'3yUc I L-3ft#ttB 
a/F3»fiODNA^I!H^^tfK (Witt 3 H-^ ^ S^V) 

*^^#icfS«$nfc^ffMtt^^^ii«OJ:5^mp 1 y^KJS^5> 

Z&t-TZo TPO (3 3 2) Xtfr hTP0 332 ^t^ 

fctt, UcttjHtTW S D S iotftt LftRD t»3 1, 0 0 0^/V 

b> (3 1kD) <D S *fc#3»5ctt*«=T-Ctt2 8, 0 0 0*>h> (2 8kD) CO 
$H-**:*prs* BES^H»fF*9 5/2 8 9 0 7-g^*^E**ixfcjlii/J4EJK 

-&-fSo flfffiofcfc* ihbOj^KOt^Tt, KT-ett*!- TTPOj fc 

[0 0 7 6] 
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> *t»*L< 14, t hJC*5Jt5Jh/h«»«rJliL«l 9 y M'fcfcflftl 5 0xi 
0 9 £ ± 0 5 4 T* i8 * P $ * 5 ^ t tfi "C t 5 . 
[0 0 7 7] 

U # y K# y KcOT ^ J gfcEJ'J t 14, '>£ < h t> 7 0 %tf>£*ftEWWI- 
tt*<TU ^mpl y^fVK^y^^KO TEPO K7-f fctt, 
t1>8 0%©EJiJI§I-ttSr*-r5o rn^ftx:-C, #3BBJi<0TPOtt, jS&Lfc 
t hmp 1 JJtfVK (hML) , Xtt*©*JWk t> 1 < \*&^'&&M£tltzffi 

^fti)orwt\ tpoii hmp i y^Ko^? 

KHt, a: : 

X-hTPO (7-15 1) — Y 

[0 0 7 8] 

±5t<K hTPO (7-151) jS5SSSr£»t\ Cy s 7 HCy s 151 £ 
WthTPO (hML) T$;m&MZmi> ; Xti. ^TPO, XW:*^ 
tO, Met, Lys, Ty r (0±5 47$y8»lOilfi©, Cy s 7 <£>7^ 7 

xtt-ot>u<w:*ixK±©T^y*fflr^yKax, 4>svm*, xi4ta- 
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[0 0 7 9] 

ttftd^^KSixA:, mp I K^EWiM-"?**, W<H10, 1 

o N*ffi77^ Vh©ft*ttft«ir*, TPO (15 3) % hML 1B3 XliTP 
O (Me t'M-153) ^S?5o 
[0 0 8 0] 

fflis rTPo-^yaj Rtf rTPOE^yfij . x\±T?o\cimi>x<Dm 
ffi r«S|*j »ir B % *Wj»Wcffiv^n5IR9. ««*tt>^ 
Xfcfc hmpVJtf>'}tfrb&&£il1ZTPOb<Dl 0 0%*S5<z>E?!ll^ 

, 4ft¥fi8ttmp 1 y#vh\ XttTPO^fyStt, SMS^^'MtK 
tt*»^9^d^5>*(*SJxfcmp 1 y^K/TPO, t Ymp 1 y#^h\ X 
\tt<Dyy?*>Yh<Dmi 0%£JLb* ffSL<f4»7 5%a±, £9#£L< 

±> l < \m 9 5 %a±©7 5 j »ewhh* s^rrar s y seti* 

[0 0 8 1] 

TPO rjgiSftj tt, TPO*y^^K*:«*ft#*V/^Ktt«-fr#, « 

l/>-C05*>— OIC, *B#fP»4, 6 4 0, 8 3 5f ;f 4, 4 9 6, 6 8 9f 
;S4, 3 0 1, 1 44f;S4, 6 7 0, 4 1 7^;f4, 7 9 1, 1 9 2t 
Xteff§4, 1 7 9, 3 3 7#W«B#ICKWS*tfcj«"elS'&+«- fclC<fc5, T 
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^C8r&£ftfc TPO^D Ktt, *«a«"CliP E GftT POt PP-S 0 

[0 0 8 2] 

*|6W03EJl9JO»iB4TPO*y^f-KW:, mp 1 J jtf:/ KEHOfcJltt 

, t hmp 1 y#^Kitf>9 0%£JLb, *fc#*U<tt9 5%EJLh<07Sy»E 
MBI-*S:*i-5T^y»EjyS:*ri-6. 0y£LTeo#»fcmp 1 ytf^KSES 
N*iW-fyhMLjE** (x y ^ n dfxf y t ^EJUffi»t 
rEPOh7^>J fcPftfilS) -CfcSo 9i4hMLOEPOh7^Vli 
s $&hMLO|J!J#>tf>tetf 1 5 3<@<DT^/$$lg£*a^> hML 153 Wim 

, ^Sfii, G 1 y s Pr oft if) -CBIftSnfc^HSr^tro Jfi4hML 

©C3fc«K>>f ^EMSfttttt* ^153^154 ArgSI^ Alag 
SiCg^&^tvCl^o r hML 332 (R15 3A. R154A 
) tPftfftSc 

[0 0 8 3] 

*a^y^f-K, ^©77^vht^m P 1 y#>- 

IL-3, G-CSFt>U<ttEPOfciB-frS*T, 
[0 0 8 4] 

*<&ffi<0#lSftmp 1 y^yK77^yMt 7^«S e rOiftJlCMe 
t£*-f£ (WitfMe t- 1 TP0 153 ) 0 rftte, «itf, *if(0J:54» 
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^tpo (i-x) xi*, mi-xmmom^nLxmi 53, 1 

6 4. 1 9 1, 1 9 9, 2 0 5, 2 0 7, 2 1 7, 2 2 9Xli2 4 5tfe5) £ 
[0 0 8 5] 

[0 0 8 6] 

II. 3&E<D»*Ll^Jfi«« 

-ooltlHIBttfcisv^-c, #3SW<&#*U^Lfttiu ifijfiL^JtJitB^g*** 

/xtt^bo^^^^earrsttRtfiy^rs^ r=f~*Mfi;tt UAb) t 

43§te, fchmpl P^h7^7x^ h£ftfcl L-3ft#ttBa/F3i 

aosi-a r £ t;: i 9 , xiijftL/j^tRStiRG p ii b in B 36aoR»«r«^i-^ cmk 

Tyfe>T«rfflV^T*^*ix5 5o V^/^eatt, c-mpl/Mab HU- 

0 3*WJfiiia7y*>rXJi*fr»»*g«*^ry*>flCi3V^T, c -mp l 
-Rse. gD*^9g»^y^»ftSrJW3^r5wi^J:9, KIRA EL 

1 SA(^J:ort*S$ix5So 

[0 0 8 7] 

^<D»*t^O«ftXfi2<ff (10 0(f) ELLttV^STN CD3 4+»fiO 
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So 

[0 0 8 8] 

i0#*Li^c-mp 1 a Ab (-oXttSS) \t % jgikStt, ftl^EW 
«|. Aft, W/XBIii:*<J* r hTPO©ISttt WXS2«Bft©* 

Ab (-oXi***) 14, ^*4t bFcf«*r*1-***a:#*^*, ^> 

thaAb (- 

oxiiss) -es>4. Fv, s 

cFv s F (ab' ) > F (ab' ) 2 &1**tlZ 9 
[0 0 8 9] 

»SU>s cFvifrtt, Hll-liftSttfcCDRXtftt'lft***©^*:* 
10F6, 5E5, 10D10, 12B5, 12D5M12E10^ 
mbttWiKX'hZo KWmat, ±Rfc^¥S*ifcs c FvWt, -oxiil 
»<DCDRXtfCDRPflO#^ 
<t9iRfnttjS3» (affinity matured) £ft5 0 
[0 0 9 0] 

h (Kabat) ib, ^ftBBil^ V/^^K<DiB?iJ (Sequence of Proteins of I 
mmunological Interest) ®5)iS (4*#W£lfcJgl (Public Health Service) , B 
3tfB£ffi?E3r (Natioanl Institute of Health) , ^-teX? (Bethesda) , * ]) 
(MD) (1991)) <D6 4 7-6 6 9Ht£«fce>*lT^S 0 
[0 0 9 1] 

mp lttflcS:»«1-*fc»^aS**ifeH:. ttJH^tmp l tt*#*JWWi 
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[0 0 9 2] 

, ^ t7ro-^ (Blue-SEPHAROSE) , CWf/V ir^rn- 

* (CM Blue-SEPHAROSE) x */-Q (MONO-Q) , ^r/-S (MONO-S) , VVX 
• U^fy-t77H-7 (lentil lectin-SEPHAROSE) , WGAir^rn 
— 7s (WGA-SEPHAROSE) . ConA-t7rn^ (ConA-SEPHAROSE) , ^- 7" 
/u- h-Y (Ether TOYPEARL) , • h>f/<— (Butyl TOYPEARL) , 

7xn;V< h>f/*- /U (Phenyl TOYPEARL) , ^Pf^VAt770^ (Prote 
in A SEPHAROSE) , SDS-PAGE, i£*IHPLC HJftKS^f+Jp 
LfcfU #^/V0 Xlit7rfy^ • ^1^^3.7^ i/— :/ (SEPHADEX molecul 
ar sieve) h^77-f^ Rtf^* -/ -/VfcfcKXteflS&T 

hMZs t^x/vfr^/isy/u*}) k (pmsf) (0<fc5*^orr— ifffi*»J 

[0 0 9 3] 

»*L<», *«S*lfegtflcil^/^n-i-/V (Kohler&tfMilstein, Nature 
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, 256: 495-497 (1975); Campbell, ±ik&Rlt&*&mmz&tt (L 
aboratory Techniques in Biochemistry and Molecular Biology) , Burdon£>$H 
, Bl3#, Elsevier Science Publisrers, Amsterdam (1985); 3fctM£Huse£>, S 
cience, 246: 1275-1281 (1989)) "CfcSo fftU^mp 1 ttftii, 'Pft<th 
mi 0 6 l/^e;^a?ottT*mp lg«Wctt-&i-5t>©T?&5 0 i9#*U<tt 
, fcfcttl 0 7 l/^Xtt^4< fctlfil 0 9 l/^/u-fb^fn 

Smp lS*Wc#LTf^HSix-5. mp 1 S*ttKl*&+6 £ fc tfiVZ 5*88 

1 J^KSrin vitroXtein vivo-Cttffli-5fe»0*ife*li«t-r5 0 
[0 0 9 4] 

#»WWt, tftWprtB*»-c*«StiTv^rt>, **i-cvvfc<-c*>J:i\ mp l 
K"f5E?»J*#-r*««^i:. ftttKrC**^ XttiiattL< tt*S**>* 

AXIiDNAt^Sc 
[0 0 9 5] 

c DN A-C& 9 , c DNA^^ ^--C»»(E*S*tfc**^ i 9 B«£*lS»J 
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ho) ana-cftSo »jg>#* i^*±*msh;> e. coii-?&5 0 

[0 0 9 6] 

»«jJc«4+SrtSr^tf, ftffiSXttigrtL^&SU mzii'l^&M'P&tti' 

, LIF, G-CSF, GM-CSF, M-CSF, EPO, IL-1, IL- 

2, IL-3, IL-5, IL-6, IL-7, IL-8, !L-9XttIL- 

f-1) xrtMMXH? (lt) ) tta^t^r 

[0 0 9 7] 

in. RK£& 

9 5—1*. WO 92/0 1047, WO 92/20791, WO 93/0621 

3, WO 9 3/1 1 2 3 6, WO 9 3/1 9 1 7 2, WO 9 5/0 1 4 3 8X1/ 

wo9 5/1 5 3 8 8^cI2^$i^rv^5*fe^U: , 9»UTt^v^ 0 tsmitmut 
mmc&^x, -*mKft (» c f v ) ^^^y-it t hoKt-^eo 

timRNAIi, ¥II3*L. tLr*!p«tlfS:ffl^'C««aFix. 

ft, cDNA0>fta*±Jft£*S. PCR«(ift, -**jfi*«:3-Kt5DN 

Att, G 1 y 4 S e t<D£oKV >jJ-%%^X®.fr$:Xbft. *L"CiB«]*3B 

^r^S1"5fc^cDSi§]^*-^{i:, Winter et. al. , Annu. Rev. Immunol., 1994, 
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12: 433-55; Soderlind et. al., Immunological Reviews, 1992, 130: 109-12 
3; Hoogenboom, Tibtech February 1997, Vol. 15; Neri et. al. Cell Biophys 
ics, 1995, 27: 47-61 ai^*ri^ffi*SHfc#JH*^, IMStU IB**HT 

[0 0 9 8] 

Jxfct h s cFvC07-<^7y-«rS!?»tt5r fcfciOWRSJxTfcJ:^. Gr 
iffiths et. Al. , EMBO-J, 1993, 12: 725-734. n — >^»SttXtfg 

tttt, R*l©ff«ft*rfflV^-Cffiii-5Ci3iS-e#*. Griffiths et. al. : Clark 
son et. al. Nature. 1991, 352: 642-648. $}#><DM 9 fttflM<D'&, 

sic#a^n i ^ r -^*ffi©Sifr^ i oa_b^)3 ^-£^1- <t 5 

IC/B^Sr t*5"CS5 0 — tfO^^tt, #JxJfLowman et. al. , Methods: A Com 
panion to Methods in Enzymology, 1991, 3(3): 205-216lCf5ft£ftfc «fc 5 £7 

M13T^^ tttfi/7li ±!£<£>Lowman et. al. , \ZUWl<D & 5 J-, 

0 U. S. 5, 2 2 3, 4 0 9#*$o 
[0 0 9 9] 
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o 

[0 10 0] 

©fc»0>*7flfc#ifeH\ Cunningham and Wells Science, 244:1081-1085(1989) 
fcEfc&fl/CVSJ: 0\Z rr9^^3WS?S*S3ESR3fi (alanine scanning mutag 

enesis) j tmftiZo wftassoasxttsti, ra« a r 

g> asp, his, lys, &I5g 1 u(0i 5 *ffir«$ilfc»S) £*U t L 

^K^ttWfi^ »asttfcgt*acft#*s, gfa©fiHtofc»^^^y 

[0101] 
[0 10 2] 
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, 3E45«feo*ft:r±, mAZftx£<, ZLX&m&x* *)-~V>fZfri> 

[0 10 3] 



S_2 









Ala (A) 


val; leu; ite 


val 


Arg(R) 


rys; gin; asn 


Jys 


Asn (N) 


gin; his; asp, lys; aig 


gin 


Asp(D) 


ghi; asn 


gm 


Cy»(C) 


ser; ala 


ser 


Gln{Q) 


asn; ghi 


asn 


Ghi (E) 


asp; gin 


asp 


Gfy(0) 


ala 


ala 


His(H) 


asn; gin; lys; arg 


arg 


Ile(Q 


leu; val; met; ala; phe; 
norleucine 


leu 


Lena) 


norfcucme; tic; val; met; 
ala; phe 


Ue 


Lys(K) 


arg gin; asn 


«E 


Met(M) 


ku; phe; Ue 


leu 


Phe(F) 


ku; val; lie; ala; tyr 


tyr 




ala 


ala 


Scr(S) 


thr 


thr 


ThrCT) 


ser 


ser 


Trp(W) 


tyr, phe 


tyr 


Tyr(Y) 


trp; phe; thr; ser 


phe 


Val (V) 


ile; leu; met; phe; ala; 
nor leucine 


leu 



[0 10 4] 



-so- 



(1) i^Ktt : nor leucine, met, ala, val, leu, ile; 

(2) *ttH7M£ : cys, ser. thr; 

(3) S£tt : asp, glu; 

(4) Sllstt : asn, gin, his, lys, arg; 

(5) Wm<Otoi\Z.KWtZmm:gly, pro;&tf 
( 6 ) : trp, tyr, phe 0 

[0 10 5] 

[0 10 6] 
[0 10 7] 

K^iixfc«oSt#: (t MLXttt bogtfr) leftist, S#Stifcfe**» 

-?^+icig^e>n/cMi 3©jgf i i i <Dmmz&&Ltz?4 vyxoy 
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[0 10 8] 

jR»Oft©^^^7 5y»3ES»:«:, ft#<D7G3fc<E>^y aiz/W^^-V* 
[0 10 9] 

tt#©^y=i//Wbtt, ASftl:iiN-3ie^XttO-8^*)«. N 
[0 110] 

fatten try a s//WI:«tt©f*JDr±, (N -*££*£>^ y =» ^WkSfMi^fc*^ 
tt) ttflEKttT S y l o£Lh£>-tE*> h y KEMt^tf * 5 

Ktt:) 1 o£Jl±cD-tr y yx» b i^-v^Sco, *> k <D&i#(Dm^<DtttoX\t 

[0 111] 
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[0 112] 

#£r® 8 Hi" C k \z X 5gt*oS**^tf , «!pttftlft*Kl*.#»-ell»i-6. 
[0 113] 

±BfcJ:0Wl3*tfc, mp lJlt*ae^«r3-Ki-6«« (WitfcDNA 

^*-<Dattfi (1) DNAii«XttDNA»aK«*.SfcO"C*>ad\ (2 
) ^#-IC#A*ixS**©***, (3) *0^#~fc£9#JHE*£ft 
^ioT*SixS-e*)5 5o #*O^*-tt-t0>«ISB (DNAif 

hxiid n A^m) &t«:ftas*# L»5«±*Bisias era* 

[0 114] 

(i) 5/^yHEW«*»* 

}fA£*x3mp lStfrDNAO— »-e*oTt>J:v\ a*5*ifc#«BI^^/i' 
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&tt**:7 7*— C. albicans^3T?7— ^y-^- (1 9 9 0?4fl 
4 0fc^£*l/fc:EP 3 6 2.1 7 9-g-) , Xf* 1 9 9 0¥l lfl 1 5 0 
StifcWO 9 0/1 3 6 4 6*iC|E»$ixTV^V^^V"X?«*-t-4-i:^"5rt6 
"CfcSo HWL«l*lilll©«afc*V^Ttt, *ffltS/^A*JB (BP*>, in vivo 
■C*0*aStt*JL«l1fcllUS^6mp 1 y#>K<ft#®£iI^®<mp 1 U #V K 
7V&?|J) **^T?*5», *©te<0mp 1 !> jWK*y^*-KX»*ftalll 

[0 115] 

(ii) wa&jsmaxm 

9&9Jk.Xt9*—~>?&Wi%<D'<9 9--&* — o»±<D3«£ftfcfi±*M&rt 
. 79*5 KpBR3 2 2*»ferc*MAHU *»»<0^5Atttt»caLTJ3 

©fcfe^tt, s*?*49-f^C/a (sv4 0, aKya-— rf;ww 

, VSVXIiBPV) WfMl-C*>6. «»S^«^^^*fLS)^m 

^-(Dfc&Ktt&Si Sftfcv^ (8?ttl:ttSV 4 o fi^srffiffl-ra r. 

[0 116] 
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[0 117] 

Si^yArt^jfAicioTDNA^iawcitHBriBT-fcao wftte* Wa- 
ff, Bacillus-?/ S y^DNA*^A6ix5EJ!lfcft*ltt*DNAEW«:^* 
-fti:^Ati5-i:i:J;ot, ^afei UTBacillus1itfflv^**lc3ij*SJi 
So £r/BWcBacillus<Z> h7^7x^^a ^Wt, LT. y 

/Afc©«HWIft*iiU^frDNAO#A^t>fce>i-. L^L4«s?>ei#:«r3 
-K-rS^y ^ ^^DNA^EURtt, St#DNASr«JBft-rSOtC»J|fi»*?Bft^ 

[0 118] 

(iii) 

ttfcaftiHST-tt, WitfBacilli^fcfe^ite^^- K^D-T9-V7-fe-^ 
-iffca— K+S*fi?-iv*ofcJ;3fc, (a) Tyt^yy, ^^v^ 

fc#+5«ffitt*f*4U (b) ***B*ff^«S:tt«'tS^Xtt (c) ffi^ 

[0 119] 

, ^^-TV^ (Southern et al. , J. Molec. Appl. Genet., 1; 327 (1982)) 
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, Wa7x;-yl« (Mulligan et al. , Science, 209; 1422 (1980)) X\t^ 

(Sugden et aL, Mol. Cell. BioL 5: 410-413 (1985)) 
o1tmW*%^bilZo ±KISLfc3OCD0iJf3:, ZtlZiimWtmVl, G4 18 

xn^^^i^y (y*x^r>^) , xgpt (^7x;-/« x\*^4? 

o 

[0 12 0] 

2SEW**~1? (DHFR) Xttf-S^*^-*tv^fcJ:5ftaft»**r 
[0 12 1] 

win DHFRjwat^^maiisHfciWtt*^ dhfr^k 

%<DMW£fe±M%&\*. Urlaub&lfthasin; Proc. Natl. Acad. Sci. USA 77: 4 
216 (1980)^J:9IBJfiS*tr^5«t 5 fcWS* ftfc* DHFRStt©^ 

aufc^-y-f ^-x^^^-#pm (cho) a 0 

aflaii:^d:§, it^Lfcu^KOMt xt^BM^nS. :9tt, DHFRI 

«wt, «*.r*Mt xfc#uiis^Btt*t)osi!»«ji#DHFRae^#«ffls»t 

(EP117, 0 6 0) ©rtHttDHFRO#$l:(>^*?)f, MfLft 
ATCC No. CCL6 1 CHO-K 1 t ^ofc*<0ffi<0^»§J"t?S>3S> 
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DNAE^iJ, SffSlDHF •>'<*KkVT $ J ?V aS/K3**:7 * ^ 7 ^ 
^7x7-f (APH) iv^ofct 5 lo<Dasy4^-*-"C^KCSlX«:ia«r 

iotfflR-rari^-ef 5o *B#rFm4, 9 6 5, 1 9 9t*#i^-t. 
[0 12 2] 

»»rt^«ffl-r6fc»oa«jftwi*eT-w:, s^;/?*^ kyrp 7^k# 

41*5 t r p lMfcTX'hZ (Stinchcomb et al. , Nature, 282: 39 (1979); K 
ingsman et al. , Gene, 7: 141 (1979) ; X&Tschemper et al. , Gene, 10: 157 
(1980). trp llfifit ATCC No. 4 4 0 7 6XttPEP4 

- 1 (OX 0 lC, Vrt Wj**t6"to s £*l LX^Z>Mft<D%f&&£ft 

&W<Dtz$><DM$l-?—% — $:1%ifc'fZ) (Jones, Genetics. 85: 12 (1977)) 0 Z. 

Leu 2-*aBftf* (ATCC No. 2 0, 6 2 2Xf438, 6 2 6 
) It, Leu 2mfc*Z^fti-Z>&ftV>7' : 7X^ Kfc±oT**IS*ta. 
[0 12 3] 
(iv) :/n^-**j£g?S* 

SrfBW-rSfllaiae^OBMt&a K^lc»L±» (5' ) l;:&5*llfREyy-e*>S 
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[0 12 4] 

7^ (Chang et al. Nature, 275: 615 (1978) ; &tfGoedde 

1 etal., Nature. 281: 544 (1979)) , 7;^!)^77^-l HJ^h? 
7^ (t r p) (Goeddel, Nucleic Acids Res., 8: 4057(1980) 

MEP3 6. 7 7 6) JkXft a c zfv*— 9 t^^oftX b ft^^U y hVn 
^e— ^ (deBoer et al. , Proc. Natl. Acad. Sci. USA, 80: 21-25 (1983)) & 

DNA(C»U*n6«:ii»S-t"a-t*"et*J:3(w4orv>a (Siebenlist et 
al., Cell, 20: 269 (1980)) 0 »SSrt-effiffl-f5^»0^c^:-^ttR«lC 
> Kft^ KSra-KtSDNA fcfttt ft K U > * $ titz i/* 4 > • 

(S.D.) ^0*t>^W*-S-t^**« 

[0 12 5] 

C«swttSnfc«Mli:*»e>±WJ:tt2 5-3 oiS©t:5H:*5ATSt 
««Sr*-T5o »#<©ae^ote^H*6^?>±»7 0-8 0SIco^c5l:a 
^tti£*iSt>5 lo<Z)E?iJtt, X*e*o^^u*f-K"e*)0 55CXCAAT 

AJl«B5^«ini-Sfcft<05/^/^-C&9 5 $ A AT A A AE£[]~C$>£ 

[0 12 6] 
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Tfr^Ui? V (Hitzeman et al. , J. Biol. Chem. , 255: 2073 (1980 

)) X\tZ<Di&<oyy 3— (Hess et al., J. Ady. Enzyme Reg., 7: 149 

(1968) ; &U<Holland, Biochemistry, 17; 4900 (1978)) , tflxJi. ^^7^ 

y»r*^#^^7-*, ft**y;i<? h*^-Hf, ^yva-^- 6 - 9 vK-f 

* y v$k y* 7— if , a***^/^-*-/ y^ 7--t?&tf^3*^-i?<ofc 

[0 12 7] 

1-5fc*OJB9lft^<^^--Xt5yn*-^ttJE(C, Hitzeman et al.©EP7 3 
6 5 7AfcBifc£jh/ri*S. mfcfctfWfcHU iS^n^-^ t*ic»«3i^ 

[0 12 8] 

A** (1 9 8 9^7^ 5 Hte^«S*VfcUK2, 2 1 1,5 0 4f) , Tf/!) 
^^7y^;^4 0 (SV40) iv^ofc^^yu^oyy i»a^> #i;itfT^ 

[0 12 9] 
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s v 4 o$4A'X<D$MAim]R7**-*ft. ^i:sv4 0^y^SS 

&&&^&SV 4 0m&7 7y*>hhLXMtyfc'&bilZ>o Fiers et al. , Na 
ture. 273:113 (1978); Mulligan RX* Berg Science, 209: 1422-1427 (1980); 
Pavlakis et al. , Proc. Natl. Acad. Sci. USA, 78: 7398-7402 (1981) 0 t h 
h^^njr^^OBPWffflWH^o*— ^tt. Hind III EftM?? 
7* > h t \*XM$}\Z.'&btlZ>o Greenaway et ah, Gene, 18: 355-360 (1982) 

^SfcfcOXfcoVvctt* *H«rfr1rS4, 4 1 9, 4 4 6#-CPB^£;h/TV>5 0 
£©*<Z>4£jEt** *S#!f»4 6 0 1 9 7 8#fcfai£$;h/TV^ e p]C< , ^ 
(DmW<OfiM^^^y^^^^^— Ki"S c DNAO^SKo^TOGray et 
al. , Nature, 295: 503-508 (1982) ; ^j^/V** £>f /V* ^b<Df- ^ 
—^Zfv*—#<Dffl'$TX<D^$X<DffiS&ft<Dt h j3 ->fy^7xnycDNA 
^^Ol^TOReyes et al. , Nature, 297: 598-601 (1982) ;ig#Lfc^£ 
*&tf?i^<D>M&rt^CDt: h^y^^^ayjS 1 »C^O#S,fcol>T<DCana 
ani&OTerg, Proc. Natl. Acad. Sci. USA, 79: 5166-5170 (1982) ; RXfy $ 
^H^M^^S&S^fcT'n*- *i Lrfflv^, C V - 1 fvvf? MB, - 

*N I H- 3 T 3^iai^X*cO*fflSCATia?ij05l3SlCOV^T^Gorman et al. , P 
roc. Natl. Acad. Sci. USA, 79; 6777-6781 (1982) fc 0 
[0 13 0] 
(v) i^^-K*^«fife5* 

>-9—tti. Z(Dm^Zm*t$^Z^<y**-*\Zft%^Z&%fol 0-300 
bp^DNA(DV7^ttlit'fe5o ^^Fcy (Banerji et 

al., Cell, 33: 729 (1983)) V^E^JStt (Osborne et a 

1. , Mol. Cell Bio., 4: 1293 (1984)) <D*TN te**ffi^»U5 (Laimins et 

al., Proc. Natl. Acad. Sci. USA, 78; 993 (1981)) RXf3 (Lusky et al., 
Mol. Cell Bio., 3: 1108 (1983)) <D kZZ\Cft&£tl1t, Jfc«W#fittXtfffi 
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^yf- (bplO 0 — 2 7 0) , W h^^a^^^^i^n^^xyAy 
niv, Nature, 297: 17-18 (1982) t>#JHtf>r 1 0 

[0 13 1] 

(vi) £9*ttflMtS* 

X8H$e£flu& is. aa, «t«, mm, AWxMt*«Xfco«tt* 

MWDNAXttcDNA05 £o*Cte3 <0*HK««a> 

AftlStOtfc^o ftM3-Kt5mRNAO*SRfll 
y Tx^/WtSix*:;? 5 ^ > Y t LXfc^Z tilt* * i"** Y±?t 

[0 13 2] 

Six, Bttic*to*-cw«[*n. &mh$tiZ>zf7X$ h-**£j&1~Z>0\zm-£L 

[0 13 3] 

Krt(D^Lv«?iJSr?|g"r5^feO^«fffllc^ E. coli 
K12SS2 9 4 (ATCC No. 3 1 4 4 6) *r#MEJfc+*'< 



-61- 



£*V WK=^ K^^UT —tf«ftKi5»«r*il, a>o/XttMessing et al. 
, Nucleic Acids Res., 9: 309 (im)<Djfmd: oT> XftMaxam et al. , Met 
hods in Enzymology. 65: 499 (1980) CO^fe^ £oTffi?IJfc££ix5o 
[0 13 4] 

(viii) i@jgKj5l^^^- 

, iSatW56a{wtt, ^±»!S^a-<^^--c0^<(7)3t: o -^#fflL, ft 91:: 

5 < mn-ct aas^ a r t 

LTV^ 0 Sambrook et al. , supra, pp. 16. 17-16. 22 0 Mtyftft^? 
[0 13 5] 

(ix) as4*«t»*iwi&^^^-« 

ffi^^fe, ftlWS*lWa*Gething et al., Nature, 293: 620-625 (19 

81); Mantei et al. , Nature, 281: 40-46 (1979); Levinson et al. : EP 1 1 
7, 0 6 0 ;MEP 1 1 7, 0 5 8 fcffi5fc£ tlT t &Sb%l#fflI&Jg*3Sg& 
Ofc»<0l#jc:*ffift7 p 9^^ Ktt, pRKS (EP3 0 7, 2 4 7 *H«rfFno. 
5, 2 5 8, 2 8 7) XttpSV16B (PCT»fF^«No.W0 9 1/0 8 2 
9 1) T?fc5o 

[0 13 6] 
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tTVVJ*, 0yitf^9A»ttXtt^5^»tt^fr«itfE. coli, B. Bsubtili 
s t V^ofcBacilli, P. aeruginosa t V^ofcPseudomonasSx Salmonella typhimu 
riumXflSerratia Marcescans. ^£tl£ 0 lOCD£r£LWE. coli^n — ~V 
ffttt. E. coli 294 (ATCC No. 3 1 . 4 4 6) T^5WJxtfE. coli 
B, E. coli X1776 (ATCC No. 3 1 , 5 3 7) RUE. coli W3110 (ATCC 
No. 2 7, 3 2 5) tV>ofc-t<OffiO«atiabT^Sp ^H^flll SJK 

<D^y^^»5HW*«:»»'r'<t"C*>5. ft#»KH\ flitfP C RXi^O 
<fe«>jR»#!M 7— -tfKJSi^ofc^ n— ~y?(Din vitroT<£*i£ti§ LTl^ 

So 

[0 13 7] 

<7)fc&^S^ft?g£T*&£ 0 Sacchoromyces cerevisiaeXft— jRWft 

: t<O^L<DW^< OJS, a&tfS^ #l;tf2> Schizasacharomyces pombs 
(Beach&t/Nurse, Nature, 290: 140 (1981) : 1 9 8 5^5^ 2 B^E P 
1 3 9, 3 8 3) o Kluyreromyces hosts (*S4#f)FNo. 4, 943, 5 2 9) &i 
K. lactis (Louvencourn et al. J. Bacteriol. , 737 (1983)) c K. frag 
ilis, K. bulgaricus, K. thermotolerans. RTfK. marxiarous. yarrowia (EP40 
2, 226),Pichia pastoris (EP 183, 070;Steekrishna et al. , J. Basic Microbia 
1. 28: 265-278 (1988)) 0 Candida Trichoderma reesi a (EP244,234), Neurospo 
va crassa (Case et al. , Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979) 
)o RTf&VtM$i&iZ-\t, Neurospora, Penicillium, Tolypocladium (WO 9 1 
/00 3 5 7, 1 9 9 l¥lfllO 02^) o RtfAspergillustei, Wx.fi. A 
. nidulans (Bal lance et al. Biochem. Biophys. Res. Commun, 112:284-289(1 
983): Tilburn et al. , Gene26: 205-221 (1983); Yelton et al. Proc. Natl A 
cad. Sci. USA, 81: 1470-1474 (1984)) and A. niger (Kelly and Hynes, EMB0 
J., 4; 475-479 (1985)) 9 , ::t1j:tltfc5. 

[0 13 8] 
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/l^^^&U^Sffc&tfSpodoptera frugiperdra (3b&) , Aedes aegypti (ft 
) , Aedes albopictus (St) „ Drosophila melanogaster ^t/Bombyx 

Luckow et al. Bio/Technology. 6: 47-55 (1988); Miller et al, Genetic Eng 
ineering, setlow et al. eds. , (Plenum Publishing, 1986), pp. 277- 

279 ; &lBiaeda et al. , Nature, 315: 592-594 (1985) £r# 88 <0~ to WxJiAu 
tographa californica N P V <T> L - 1 lE^fk&I^Bombyx mori NPV^Bm- 

5 mw t v ^ ^ h y y * $ v a i/m <o s * 4 * ^ nn&& 

odoptera fnigiperdaSMS<Z> h 7 y ^ ^ V 3 >-Ofc^»lC^ffli"5 - <t ^"Ct 
[0 13 9] 

^/<3(D«^aJ3a^3ISr5pJffli"-5r iflST?**. JKWfctt, ttftlNintt. 

#DNA£^i-5-<< fct>^C»«f^§iXfcjBlBAgrobacteriuin funefaciens 

A. tumefaciens*fflV^fc*fta!Sft*©^V^a^— i^a ^<OH* ttft*T = — K 
i"S DNAIt -tttri* h7^7x^^a >SrSit3l9)**fl=T^Sifr d N A Sr 

Mkl^ofci3ft||«SXtfe/^;V«MtWfflflr*"C*>5. Depicker et al. , J 
. MoL Appl. Gen, 1: 561 (1982) 0 Mt^ T-DNA 7 8 0l6^±IS* 

9^6fl2 1P^OEP3 2 1, 1 9 6 0 
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[0 14 0] 

ssue Culture. Academic Press, Kruse Patterson, editors. (1973)) 0 Wfflft 
«*»*fi±IIBlfi3R*E©«i:LTW:, S V 4 0 lc<t f9^RClft$nfc^ , BlliC 
Vl^JR (COS-7, ATCC CRL165) ; t hB^ffiMHXft (AM 
t§il4 1 T^^fiOfc:^(C^y^n-^>'^$tlfc2 9 3XH2 9 3JfflSSGraham e 
t al., J. Gen. Virol. f 36: 59 (1977)) ; /nA**-JLJ1MMS (BHK, A 
TCC CCL10) ; ^^>f ^-X/^^^-|P*jftfla/-DHFR (CHO 
, Urlaub and Chasin. Proc. Natl. Acad. Sci. USA, 77; 4216 (1980) 
-fc/V MJ *M& (TM4, Mather, Biol. Reprod. 23: 243-251 (1980)) ; ihMf 
8WS (CV1 ATCC CCL 70) ; 7 7 5 *1M ^f—BflBflS ( 

VERO-76, ATCC CRL- 1 5 8 7) ; t h^S^^»Jfi (HE L 
A, ATCC CCL2) (MDCK, ATCC CCL 3 4) 

;/<777P-7^ffliJB (BRL3A, ATCC CRL 1 4 4 2) ; fc 
hMMS (W138, ATCCCCL75) ; fc MffiBMS (He p G 2 , HB8 
0 6 5) ; -r£;*fL#^ (MMT 0 6 0 5 6 2, ATCC CCL51) ;T 
RIM (Mather et al. , Annals N. Y. Acad. Sci., 383: 44-68 (1982) ;M 
RC5»flS: FS4JMa;&tft: htiftfy^M (He p G2) #fcS 0 
[0141] 

MRLXttH* U«W*3- K1-5ae*fcJMB+a©fc*f*«fc 5 KIKES 
[0 14 2] 
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[0 14 3] 

TfrfrftSo Sambrook et al. , l«rtti<D* 1 , 8 2«Tejfi*Jx"CV^5 i 5 **-ft 

Xtt^OifeoaiiiaofcfeiwffifflSJiao Shaw et al., Gene, 23: 315 (1983) X 
tfl 9 8 9^6^ 2 9 0lC^$tvfcWO8 9/0 5 8 5 9 (C«t 5 SixTl^ 
5<fc5t^ fc^tt^ttftjBBHa^^Sfcift^fc^)^^ Agrobacterium runefacien 
s-C©aft*ttffl*JxS. JEfc* 1 9 9 1 0BlC4St«*ixfcWO9 1/ 

003 5 8icE»*nrv^t j39m, «*s*aa*fflv^rtt*Sr h^v*:?^ 

GrahamRtfvan der Eb. Virology. 52: 456-457 (1978)0 ]} ^Bfcfr/US/p AftHt 
«*»«»a«±***(E«0^ft:ft«fttt, 1 9 8 3^8^1 
6 a#<0*S#fFNo. 4, 3 9 9, 2 1 6 <0*"CA x e 1 fci oTEJEStl/tt 
fc. #«rt^^Mte*Jl«*ft«-^ van Solingen et al. , J. Bact. , 130:94 
6 (1977)#.tfHsiao et al., Proc. Natl. Acad. Sci. (USA). 76: 3829 (1979) 

a. 

[0 14 4] 

*^<0^^i;^^K^^r50^fflV^^n^^*fflJ8aiix Sambrook e 
[0 14 5] 

rtt?«f*$ix5 5o Ham 7 s F10 (Sigma) , ( (MEM) 

, Sigma) , RPMI- 1 6 4 0 (Sigma) RXf?/l"<y =*<D&JE<< ( 
(DMEM) , Sigma) t V^ofcrfTIS^Jgife^ ?&£*ffJfe<Oi^WI L"0^ 0 
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Efc*©1-^T^BIIS#*»fc##fc LTF^£*l5Ham and Wallace, Meth. E 
nz. 58: 44 (1979), Barnes and Sato, Anal. Biochem. 102: 255 (1980), 
1#rpNo. 4, 767, 7 0 4 ; 4, 657, 8 6 6 ; 4, 927, 7 6 2 ; X\t 
4, 5 6 0, 6 5 5 ; WO 9 0/0 3 4 3 0 ; W08 7/0 0 1 9 5 : 3U**B 
^fPRe. 3 0, 9 8 5; ^KIE^ £*lTV^i&iffiO^-f tlfrh , fa±»ti&<ntz#> 

$&Rxtv>mm * mrm («x«hepes) , ^^u^k (#11**7^ 

y'>yWfv^) , St^felK («x.tfGentamycin™ll«9) , tt*7ciH (-^ 

[0 14 6] 
[0 14 7] 

ify^n^bffi (Thomas Proc. Natl. Acad. Sci. USA. 77: 5201-5202 (1980) 

% Kyh^ny htfe (DNAM) i:±otitt, «*rt"C8B«$ii5 5. 
£*4*«*WBr5^fca s ^#3tf* »t-jRtt^tt:ftj»ttia{t5c*, 4£l- 32 

ttfc^ * ujJ-f - KSrttffl-t*5 - fc fc v^ofc*offioftflf t>l3«lc:fijffl Plffi-efcS 
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mzlt. DNAfiH^f, RNAffit^H-MDNA-RNA/vf^y S> Kit 
SHF-X tt D N A - * >v< * gfi«#^ Sr£tr1** ft * 

S. 

[0 14 8] 

ffli-5©fcaLfc«fc«Stt©JflSV>JfefeS«lftt, Hsuetal., Am. J. Clin. Pat 
h,75: 734-738 (1980). \Z XiXftfaZtlX^Z, 
[0 14 9] 

[0 15 0] 

<> *fc»ltfcftSii6. *0>4«\ *Rtf^tt*>v<*jr£M*s#Ji3*i* 
. ftattfcHu fWEO^W^KWS^-f/u* AMICONXtiMi 
llipore PELL 1 C ONHfl-3ii=-= y h) w 4 #"Ct 5 
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mp 1 - I gGXIi^nf>f^At77n^) > »*WttSf^ffl^ a-r b ^5 
7>f (H I C) (fllxJi^— 7VK ^/VXtt^x^A^oyopearl) > U^f-V 
^n^h^>W MttfCon A-t77Q-^ U>*7U- ^— fe 

77 n-*) % 1NfX«4& (piJx.tfSEPHADEXG-7 5) % Jf-^fttf 
7^ty^7A DEAEXIW^^rv/^f/^^t7 P a 
fcVV— fe/>D-^) S^ffiKii^fr^n^ h^77>f (RP-HPLC) (« 
X.tf 2 O^I^WR P - H P L C^Pg«ti t h I L-2<0»»Ofc«)ICffl 
l^tl£o Urdal et al. J. Chromatog. , 296: 171 (1984) Sr#JHO^ £ ) * s £ 

tt® ; ^7^7^^ ; ff^SDS-PAGE^^tmSo 
[0151] 

■SHU »»Sr*Sfci-5. B^y^^KSrK*^***:*^. SUBfcSH- 
5R*SrtW A777-f=r-<^ 7 A^ftffltS r t 5o *iHf#!J * 

, AFF I-Ge 1 10 (Bio-Rad, Richmond, CA) ftif^ofc (#?£L< 
Wt) H«fc*ilfc»ffil-H»S^»SS*#- I gG^lt^ 77^7>f 

-a^a^u k (pmsf) t^ofcXnrr— ^a**srt>x, fif®!*^*^ 
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o 

[0 15 2] 

*3SW<Oftfc#4LV^lfiJgli^SoV^-Ctt, tt#tt7=fe* htttt (aAb) 

SSSait^^^-^E^^^bXtfiiJKXWin vitro£tf/Ott*in vivo"?© 

<te N #«C*>3e»ICH*SJl"CV^a 1 2E 1 0, 12B5, 10F6W12 
D 5 O^e / * n -^/Mftft <h HKftfcH fcT h -^(C^-f Z> 0 ft L < 

tt^EL I SA^*e«:fflV^itm5, . 
[0 15 3] 

MtlTS4o 0 t>ifcif»(iSixfcDNAft, *^^-rti:A5:t* 
/SSrWS^, ^Oi^WM^o^!) v*>v^K£K£Lfti>E. coli 

mi&s t^cosaa =^-X'v***-w* (cho ftfixftrai 

[0 15 4] 

IV. fJjffl 
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*w»«^BB^snfcgLfrtt, att©$*»&fittfti-*fc»oin vitro»»r 

[0 15 5] 

^Atf rt»Hffi«# (D1C), ftffittiL/htttt^ft (H I V^*M 1TP1 
[0 15 6] 

[0 15 7] 

^ftl§tt^t5»l©c-mp 1 7=*-* hfciftte, ±3zEO«*XV 

*ffr&fttt* G-CSF, GM-CSF, L I F, M-CSF, I L~K I L 
-3, *])XU7$3L^> (EPO) , *y Y • y^f^K, IL-6.MIL- 
l l *^t^3giiLffitt**i-5lfe©^^^«x^^ Kii^^bSTteJflS 

[0 15 8] 



v (tpo) tmc^mr\ mcm&mcfcfs£tioz> 0 aAbw<o^s 
ra\ ^TPOXttPEG^kTPOit)t5v^«»iS:WLr*5?), ioti!) 

[0 15 9] 
[0 16 0] 
[0 16 1] 

[0 16 2] 
[0 16 3] 
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lC*5V^T**#K#LT#«tt-C*>5, TRIS HC K 5^ 

fldfil ; *3TA^¥=Vfi!>i5ft«^* (Ml 0 3eg*fi§) -^f-h\ ikftT/v 

^;yot5 4ftktt*!lT- ; ^y ^/^^S> 7*^7 X 
tt7/u*=yoJ: 5 47 5 / K ; ir/wu-* L< ^a^, 
vy;^, Xtex** h y ^Sr^tf*»S, -US. XT/*<ottoR*fl:*i ; 
EDTAOi 5 W — MfcSO ; h-/KKteyv>Wfcf h— A*© <t 5 4*17 A- 

^-n; ^ A©<t 5 W^vtt;i:/XliTWE E N, pluron i 

[0 16 4] 
[0 16 5] 

jt»fioio % # y K*-&tpB»Bt*tt# y ^-^Stt-^ h y >;/ ^ * £ 

, Langerb., J. Biomed. Mater. Res., 15: 167-277 (lgSO&tfLanger, Chem. 
Tech. 12: 98-105 U982)fc J: J: 5 (2-t Kn*i/xf/i/ 

-^^yi/-H xtstfy (tf=/u7>u3->u) , #y?^K (*si«fS& 

3, 7 7 3, 9 19#, »i-H«pfF»5 8, 4 8 1f) , L-^^»i#y 
• ^/U-L — f/l'? * — h £<£*JNH£ (Sidmank., Biopolymer, 22: 547 
-556 (1983)) , #»»tt^f-U>-i»tT^ (Langerb, «TE) , LUPRON De 
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pot (SSffiflQ (ft»-^y =>^Hi*m^(*:t n>r :/n 9 K • rtr- h t 

^ & ft a ttifarffi-^ ^p^^^r) <o £ ? ft^»tt?L^- ^ v n 

ft* Stf#!»-D- (-) (MM1 3 3, 9 88f 

) #£*;fr<5. 

[0 16 6] 

^^wv-B»tr=/^Xtm»-^y a-^R^J: pftS^fttt, ioopb 
oWtttttt, *#^*<oSS«> aaft«ain#Jottffl, Xim»Jftfi£#^ h 9 * 

[0 16 7] 

«F«ttttlffiJBfi6*tc:tt, y ^y-^lcJtffl^nfcTPOt^^tt^o TPO£ 
£tF 9#y— R*©** : K^WIMR 3 , 2 18, 1 2 1 # ; Epstein 

Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985) ; Hwang P>, Proc. Na 
tl. Acad. Sci. USA, 77: 4030-4034 (1980) ;0CfflttffFffi5 2, 3 2 2 ; 8fcffl 
4#fFSS3 6, 6 7 6-»;0C*NttflFffi8 8. 0 4 6 * ; g«fl4#?Ffg 1 4 3 , 9 4 9 
# ; BWHWFIBl 4 2, 6 4 1^; P*»WWK*8 3-1 1 800 8^;*! 
<«FF*4, 4 8 5, 0 4 5^Wi4, 5 4 4, 5 4 5 * ; JWiaftffl ttff* 1 

0 2, 3 2 4*KiJ:5i«SJi8 c a*, 9#y-*Wt* jS*^«)3 0^;v 
o/ o3 ^fo^J: 9 < . a«Sixfclll^*aifta(ife©*:»KP**ix5 
, /hffi (»20o-80oA) ^ilt'fc^o 

[0 16 8] 
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IfclC^T&fcfl!*^ in vitroXttin vivoO^TiXd^J: 5*3tSH5 *• 
[0 16 9] 

fc ft icftg t $ ft * ffl i<o«£fttfS4ftKo«» 5 5. 
ftSJttftl Bfflfitt. ±iEtf>BH10ft£-C, j»l jug/kg-ft*!, 0 0 Omg/kg 

[0 17 0] 

©tfcotl), m&<DmRX*M&]&\Z.fcCX, mo. OOlmg/kg-ftUOOOm 
g/kg, J:0»*L<ttttO. 0 lmg/kg-HiSl 0 Omg/kg, t8»*L<tt«0. 
0 1 0mgAgHS2 0mg/kg<£>T=r~* MBitta*. *#^<0S4-ttfcft©ftflJ£>{g 

[0 17 1] 

[0 17 2] 

*J60iJl 

mp 1 T=*~* hgiftTyfe^tt, *SWirfiW0 9 5/1 8 8 5 8 KiBflO 
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[0 17 3] 

(a) Ba/F3»JfiitJtT5/-fe^ 

igmp lg«ft:«r3-K"t*5cDNASrI L-3«#tt*XS • U 
»KBa/F3-iA«^iia^ Ba/F3-mp 1 Lfc 

(F.de Sauvageb, Nature, 369: 533 (1994)) . 81* ftgg^ftftXteT P O 
KKfSLfcBa/F 3-mp 1 »IJI&«>ii«[OjRiatSr, £JlflfflC|E«6SiXfcJ:5^b 
3 H-^^^>-^^9^4^J:orfJ^Ufc (F.de Sauvageb, ttG) . 
[0 17 4] 

( b ) jfc/J^tnWG PII b III a »ao»»Ofc»OCMKT y-trW 
CMK*fflI&£, 1 0 %J&JS i^jfclfflfXtJ 5 1 OmM^* $ y^^tRMP 

I 1 6 4 0*ift (S^t (Sigma) ) T?JH*Lfc. T yfr>T ©WiKJSV^'C, *ffl 
JS&JR*U 5ng/l^i/->f^i/a!l^ lOmg/lTsK- h?V*:7* 

y i xts»5c*^«j£*itfcaiJfii»G i fj§*^5 x i o 5 m/mix^mm 

»£»MSft*«WT-l 0 OmlcoSft-e^!>^MC^DLfCo 1 0 0ml<OCMK«B 

«pPfl3 7tT^y^^^- h Lfco ^t^/aXl, yw-h^rlOOO 
rpm"t?4 c C"e5»Ba^tfVUfco ±»*T«K, 1 0 OmlOF I T Cjfr&G PII b II 

-Va^g, Stfl, 0 0 0rpm-C5^Pfl^U— h*^tr>bfc 0 *^Stfr 
Sr&tr±f*S:ft-C\ 2 0 0ml(D0. 1 %B S A- P B SfaW&&V*MzWM L 
fc 0 0. l%BSA-PBSft#xm£3 0£*gtfc o 

SI^SSW*1^7^-^^*fflV>TFASCAN^»^*fb^o 
[0 17 5] 

(c) mpl-Rse. g 7$&&<D V >mit<D&\fe<Oitib<DK I R A 
EL 1 SA 

t hmp lflftit Vigonb, PNAS, USA 89: 5640-5644 (1992)|C J: 9 
$nTV>5o mp lS«*©j»Mh7>f> (E CD) t, */u*#^yv*«f 
1 a gtfy^T^KSr^tfR s e (Mark«b, J. of Biol. Chem. 269 (14): 1072 
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0-10728 (1994)) ^Kffl&tf&J&fi Kp« W V (1CD) (BP*>. Rse. gD 
) tSr^tf^^ 9$*#«r, #W»#fc:«B«W>K IRA E L I S A\C&\j 

10 17 6] 

( i ) fflffi^JPK 

N^7WW;MS^y/^fD (Paborskyk, Protein Engineering 3 ( 
6): 547-553 (1990)) S*©^^ KfcStLT*/ * n— : f A-ftg D (^n-V 
5B6) SrfNKtfc. *»3ftfc*h:y*m»ft*\ 9 ^^WWfta*** (P 
BS) , pH7. 4*3. Omg/mllCfSSU 1. 0mllC»4>UfctOSr- 2 Ot 

[0 17 7] 

(ii) tt*****v:/ttfttl>l 

^ey ^o-t;vS*^^ftiv'^ ^n-y4G10^ UBI (U— ^ • 7" 
7VK (Lake Placid) , NY) fiiol^^V-N- fc Kn^i/*^ 

VyT; K (Biotin-X-NHS, !J If-— f - • (Research Organics) 

, ^5-^7>K (Cleveland) % OH) V^T tf^ Vft Ltz Q 
[0 17 8] 

(iii) u#yK 

fcmp 1 y$yh**xby?mmtLX4X;X*&lfLtz. 0 
[0179] 

#3&03<DT=*~* bft*U:BI1-SK I RA ELI S A<Dl&%Zm 9 ^i~ 0 
:OT7t^f ti, ##W<0ffitt#3 h y # y KT P O tW&(omStX-m p 
1 g£tt£&ttftrT £ r £ ft* LTl*5. 
[0 18 0] 
(d) TPOS*»»^Pa*T!/-fe>f 
NUNC9 6 5t>f A/yu- hSr, 2 fig/mlO^t^fc M gG Fc (i? 
t^yy-7^X (Jackson Labs) ) Sr^tf (pH9. 6) 5 0m 1"? 
4 { C-C-ife^-x^>^Lfc c ELISAilffi (PBS, 1%BSA, 0. 2 
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%TWE E N 2 0) frtZ-fu y*V#<»%, ^U-hSrmp 1 - I gTgfMEife 

TPO£fe»Lfc 0 1 WIM y^i5t^, ^hl^bTtf 

K • T^K'^y- (Kirkegaard &; Perry) ) tSM^^^-^a yf?>r 

■fr, K3t**4 5 0-65 Onm-eiS*®ofcc 
[0 18 1] 

(e) HU-0 SMSttKTy-M 

HU-OlflMS* (D.Morgan> /x— j*^:/** (Hahnemann University) ) 

3 n n— HBfcH-?- (GM-CSF) fctfc#LTV*6. d CT'ffll^tlfcHU- 0 
3»Ha*tt. GM-CSF-ett4< r h T P OlC*3tt ^ifJg^S^Cj: 19 , H 

u-o iaB:i*«^-efcof: 0 

[0 18 2] 

2%jfc*fiHfcfc h^ttlkft^r/5ng/mlr h T P 0#Jift$*Lfc R PM I 1 6 
4 0*X\ HU-0 3»J&£»«FLfc 0 ryW©«i:, TPO»*U 

jBBJfi«a«r2. 5X 1 0 5 <@/ml(^SLfc^> 161$ 

»J6«rft»L, a^ftSacoTPOXttttfrtr^tpft**, 1 *^3fc9 5 x 
1 0 4 m<D%&V9 6X7l<>- hlC*t^t(tfc 0 4ilTyfe^Srfi i ofc 0 iMCi 
<£>3H-^ i?VS:*^3i/Mc8SaSPL^:«, 2 4RfRI^)>f ^*-<— 2/3 ^SrtT 
ofco ttlSSv^-K (Packard) *MStt*»*rffl^T0ttU 3 H-?-^> 
©JjlOi&^S: h • #£^r- • — (Top Count Counter) — 

K) tffl^XJISlfc. 
[0 18 3] 

( f ) «««ai«E«3**«r y-t-f 
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&mz&&£tl1tfli#m«ffl[Ty±'t (Grants, Blood 69: 1334-1339 (1997 

»fc 0 t hlfffihft>bttR*lslftU 1 2 0 g T*l 5»BSa-fiSi^it5r 
jyiH»»£a*£* (PBS) r»J6«rifei*U jfc/J4Etr*<*tfii 
»«:8fc*Uto SHS^^y h*T>f^3^ (Iscove's) SJ^ya (Dulbecco 
's) Jgife ( I MDM> (GIBCO) ) (lmlSfc9 lOOWO^liV 

0 7 7gm/mU yy^^T (Pharmacia) ) fcfiH U 8 0 0 gt2 0MM 
tS^Ilt fi***a«BlBSr#ffi^&igjRU, IMDMT?2ElifeJ*Ufc. 
3 0%!&je^Vl&Lfi (FBS) > lml^^t) 1 OO^y hto^vy 
hi//h^i/y x &tfl£2 o /iM^2-^/^7 p h^^y-/^M^^nfcl 
MDMt, »aaSrlmlSfc9 1 x 1 0 6 fiT* 2 4 JtJB«**^^- h (COSTER) 
fcttifttf-fco hny^xfy (TPO) Xttgift 1 2 B 5 t> L< ttgifr 1 2 
D5<£>Fab' 2MoaB*«ftS:43g!>a:/H^»aDbfco *ffi8^^/Wr^ ft 

aptt4*us**^*nft**ofc. ft»**wti lni-efcofc. j*gt 

ttSr, 3 7tt5%C0 2 ^ 14 BUB, J6n»>f y^a.^— ^-rt"CifJI**fc 

5 (Grants, H9IE) , mimmtStltz** ?L -*;*n-+A«#HPl-l 
D (W. L. Nichols, • (Mayo Clinic) SrJB^T 

. E^a^SrJtftLfco *Wfi&Sr. »»«*^^- h^fcJR*U T:yir>f«« 
SK(20%FBS > 0. 0 0 2%EDTA^PBS) t2@S#L, 20ng 
©3WkHPl-lD 10 0, OOOcpm) fcjWf 1 0 0 » 1<DT y-fe-f 

*>f««»^ 20**1^ Jiis^uy v*x^ • eiHfcLfc. 

[0 18 4] 

rtDT JC*5V^fflV^e>ixfcFBSH:, lmg/mlO^** h7VT40^ 

[0 18 51 
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(g) HU-0 3jM&&tft hJluh«KBBi-5TPO-«[«^lt^Ty-fc^ 
HU-0 3M&£±EO£5l-LTig«Lfc 0 ? *>m&mQ£tltL±fo& 4 

0 0 g-CS^IHjS^lii-art^iO, ih/ME«:*<£t«Mt (RPR) SrW 
KLfco tfi#9FKtt, Hft©3l»IBKrtl!:fifofc. m»fta-K{fc (Fielder, P 
. J., Hass, P., Nagel, M. , Stefanich, E. , Widmer, R. , Bennett, G. L. , Ke 
Her, G. , de Savage, F. J. , &tFEaton, D. 1997, h n ytftf^J-^OffiitR 
Xfftf&^^lT&^Tfrh LX(Dh hifa/hffi (Human platelets as a model for t 
he binding and degradation of thrombopoietin) , Blood 89: 2782-2788) |C 
±V 125 I -TPOSrBISlU ^W^H MgMSfc915~50MCi£^5*S ! 

[0 18 6] 

1 0 0pM3^ftTPOSr-&tf 1 1 Ov^^nij y h/KOS*^ 2X 1 0 6 f@ 
©Sc^SttfcHU-0 3ffllSSr^tf/>^^¥«i[^«> 5mg/ml^Vj6L»T^ 
S > (HBSSB) x l 0 7 fl§c^ih/h&£^ipikj&£ > #*flE©SM* 

3iiT\ 3 7tt3 0»Pfl>fy^-Hfco -<y*^-i/3y# 
W<DBk ««tt«S:lt«Fi-5fc», HU- 0 3iWiaS:«#Lfc. RJSifr&ttS: 1 
ml<£>2 0%^3||-HBS SB KM U 13, 5 0 OrpnfC 5 #B0«*S'fr# 

* • ^r/^ (Iso Data Model) 1 2 OtfV-r • # — £fflV*T. ttUSX 

[0 18 7] 

lOA-Ffc^f. ^7 7*<&*jP*1rMa^ l«e©a*fcfcrt**&Lfc8* 
[0 18 8] 

(h) Sfntt&£ 

BIACOREfg^X^y^ill (77^ s >7'^ttyf- (Phar 
macia Biosensor) ) %m^xmfe£tl1t&&AVtim<DT&&fe&frb. V><o 
^Fa b»^OS*fr«'&a»tt«:«**Lfc (Lofas &; Johnson, 1990) 0 ft 
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l-*?*'f-V7%J-f* i eM -Xfr^M $ K&lfctt (EDC) StfN-tK 
nar^>^^>>W^ K (NHS) SrJB^T, gD-mp 1 g^flW*** 
>?<Dtzib, /<4**>-9— • f^^SriSttffcLfco gD-mp 1 Sri OnWfttt 
i-M;^Ajg»jS ( P H4. 5) U *lJ:*3 0/ig/«lK*«Lfc. 

-ffl (3 5 M L) £l ML/#cogft£TiiAU *5«6 4 0 0B6a=yh ( 
RU) o*y^yy^U^w^KS:lriclfc. IM^Z-A'TS 
^yD^^y^JataALfCo ft^ftffl^Ofcfc, PBS/Tween 
(0. 0 5%Twe e n-2 Ot^tpy ^K»»^31A1S*) Fab 
(7)1. 5g:»tfR»4:, 2 5 , C"C2 0 ML/#<0*i£Srffl^TffiALfco SPR 
8B^feO¥»WiS»K d Sr, k off /k on ^LTft»LfCo **Mtt, k on i£ 
H1-Ss on aVk off fcBBi-*s of£ «r, >4*w^R»* (k on ) Xtt> 7 * 
>v<*MM£ (k off ) trJBv^fc»e*>b#fc. #lttx-*£**eAB-> A + 
B^7vM::iS££i*\ kof f+/-s. d. (ill£<0«s«BS) Sr#^o H> 
lt©-*a*Sft (ks) fcfr^iMfcHLTttttU *>v<*ft»*«>B» 
iLtT'nym kon+/-s. e. «:»fc «£<0ff9K2) • »6ftfc 
M-ftKdltftrtSK&e [K] tt, IM6o««lcBB"r6»T«>*: e CK) = [ 
(k on )" 2 (s off ) 2 + (k off ) 2 (k on )" 4 (s on ) 2 ) 1/2 ^avN«sufc P 

[0 18 9] 

MZ&MtoZt* WO 9 2/0 1 0 4 7, WO 9 2/20791, WO 93/0 
6 2 13, WO 9 3/1 1 2 3 6, WO 9 3/19172, WO 95/0143 
81W095/I 538 8c flPM£&-<£ t , 02&tf3te, 37 7 

^3Ci^LWlFv (scFv) et#:Sr^tf6X 1 0 9 <@<£>^&5 ^ V 

mp nc#TSJS£M?H:, H4fc:^£iv £JLT(Ci 9 »j»B{C|S«$ix S Affile 
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[0 19 0] 

(a) tm 

tFc-mpl^ F.de Sauvage<b, Nature 369: 533 (1994) iCX 9 
[0 19 1] 

(b) ^Ay^a-^lC*5Jt57r-^a^ 
NUNC^i^yfa-^, lOv^n g/mlCOgD- c -mp 1 Sr^tfP 

BSOigf&2mlT\ 4tf-K3-f>f^lfc, P B S Tif^fctgL 
&3%5©¥L£^iPPBS (MPBS) "C2«FPfl^a-C^oy*>^Lfco *-9 
!)yKtU iltl^/nydry^^'vl X 1 0 12 c. f. u^tpC. A 
. T. 8t#7r— 7^/7!i-l O/ilSrlmKDMPBSlCftJnLfco ^ 

jy * v ^ £ tvfc 7 r - V* a —9 ^ >- ^ § Hfc^ a \zm%u U 7r- 

B^Ott^*, @<£*l£>±-e3 7lCC2ftRiaaK**fc. fW^PBS-T 
WE E N~C 6 UK PBST*6lH]ffi#L, 1 0 #Pfl 1 0 OroMT E A"C 

7 7-^gWSt> 500/xl^lMTRIS (pH7. 4) "C^fnU 
*-C*±-e«#Lfc e 5^^ K-Ctt, PBS-TWEENWI5tM2 

0 0, P B S T*cOgfc#£r 2 0 [U^T^P^^fCo 
[0 19 2] 

2%?/\'*—XRXfl 0 0 n g/ml* /^—is }) ^*S*lJB*ttfc2 YT^±lC3§ 
^7t 0 3 0t;^-8ftit« np~-£l 0ml tf) 2 YT^IJ^ot 1 
0 MlSrffil^T#/W<=S'!J ^tf^/l^ 2 5ml<£> 2 YT^ 

v>M13K0 7 (77/^VT) Sri Om.o.i.t t j6iPLfco 81884:^^ 
yMfcU ^;v^>l)y (10 0/zg/ml) Rtt* 4 (5 0/ig/ml) £ 
£tf2 5mlcD2 YTClii^, 3 0 ttM trIKM * jS'fr#l8 
l:i9*af«:77-^e)Bt4U £tufe0>:7T~^lnl (»1 0 12 c.f.u.) 
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[0 19 3] 

(c) * h h7 If^^a-f-f Jlfc*Btt^-Xtfll^«[*7 

-r^y^Siifc^atttf-XSrffl^TtaRUfc (H 5 ri) • gD 
-c-mplll «JS3l»OiHtfcfi6l , » IMMUNOPURE NHS-Wf 
^ (lf^^-N-fc Kn^>-^^VW; h\ fcTT— * (Pierce) ) fcffl 

[0 19 4] 

<*^±-Cl^M, lmKDMPBST (3 1XPBS, 0. 2%TW 

EEN20) -Cyny^^LfCo tf^Vfk^tlfeg D- c -mp 1 

Sri OOnM©ft»SI*^5J:5t-ja5iOU EH5»^±"e3 7t"C 1 «rlffl, V 7 
-^fc««^itt^S*fc. Z<D®, 7s h W?YTW> (DYNAL) t?=- 
7-4 >?£tltc3 0 O^IODYNABEADS M- 2 8 0 Sr 1 ml<DMP B S T 
-C3EIft}f L (DYNALiaSft^aMgS (DYNAL Magnetic Particle Concentr 
ator) SM£ffl) > *©&[hH!sS<D±"C 1 ml<0*f#fcMP B S Tt 3 2 R»H 

^n^^^^bfco t^XSrMPC-CEIJRU 5 0 // lOMP B S TlcSHia$ 

fc 0 DYNABEADSWWflf:7r-^^ lmlCOPBS-TW 

EEN-C30, MPBStlB, Scfc P B S 7? 3 0, CO^ft 7 Lfc<, 
-C5#BL 3 0 0 /zl^l OOnMhya^rS^t*^^*^— h-f^r 

0 v\<D\\k TR I S-HC 1 (pH7. 4) "CffntfCo tftSJxfc^r— 
fflV>T, arEOiSi-Ur^ftiiJBMI^* (mid-log) ©TGI 

[0 19 5] 

WfyftgD-c -mp 1 fc#tt3aft©*2Xtf*<0ft©7?:' KT?tt, 
lmlOJR*Shfcy7— ^ (*5±-tl 0 12 cfu) £2 0 0/ilc0 1 0 %$&?U 6X 
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PBS, 0. 3%TWEEN2 0^ny*^Lfc o 6iB*attI«07!?y 

#2 9*>K"Cttl OnM. ft 3 9 fr^ K^Cfi 1 nMT&ofco *-<?5affltt, JR 1 
y^yKlil 0 OnM, »2 9*>'K-ettl 0 OnM, »3 9 *V K^tt 5 Onll, 
»4 7^^Ktttl OnM, S5 5 9 9^K"CttlnMSrfflV>-Cflofc. h 5 

Vi^^i/-^ »2 9!>>'K"Ctt7|ploa5i^Sr2*-f *3 9!>>K«» 

T?tt 3 1M ^ /HCitJO $ii:fCo 
[0 19 6] 

(d) m$L£titl?v — ><DE LIS A7> $ y-^V^ 

WR<o&yWY<o&. 1^ v !) vift = d - ^ i , ELISAl: 

, 2 0XWt*JlfiJl±©Tyfe>r • 7*-vy h^V^TBtt-efcofc^n-yo 
*Sr3E«cW3ELfco B6tt7r-^EL I S A^JHSrlS^LT^So 
[0 19 7] 

■l*A^<=.^J^*rfrtr2TYKJ(aiU »5*-Ci«i£*fc. *tf>m. ««« 
{CI Oto.i.OMl 2K0 7^;w<- • 77-^**81**, J&Sfe Lfc*0M&&, 

ml) ftlMJ-J-^-fS'l' (5 0jug/ml) Sr^tf 2 Y TigJfttC^ Lfc 0 
[0 19 8] 

NUNC MAXISORPW^n^-f^—7 P l/-h^ ft, 1 

^x/l'Sfc!) 5 0m1^ gD-c-mpK B S A, XttgD - g pl20^ 
2/xg/ml-e&tf5 0ntfK»a«fiK (pH9. 6) T'^-T ^ Lfco gilKSr»* 
Lfc«, *ft-C2l»IB, 3%!&fL£^tPPBS (MPBS) t^-F^ny 

[0 19 9] 

7r-^«««*3S^»(iu, iooMK077-^t±ilfe, £fi-em 

RB, 2 0/il©6XPBS/18%»fLt^ny^y^Lfc o ^^-r/u—b 
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KM13#l& (Pharmacia) Sr^tfMPBS, &IC3' , 3' , 5' , 5' -T 
h^fvwOS^y (TMB) -C7r— ^SrttfflUfco H 2 SO 4 om*0i^«t 9 
Sr»± A 450n > fo A 405nm lril5l < r 2: K £ 9 RWR 9 £t?o fc 0 

[0 2 0 0] 
( e ) pJigtt s c F v E L I S A 
WttscFvtt, 3 0t-e*;w<^!)y (10 0m«/i1) XtflPTG ( 
ImM) ONSr^*-t*52YTrt-Ci8»[***ri:^ < tO, * n-v©jfo|«i:j*<D 
^-TfR^tfcp ELI SA/7 — HCf3 x gD-c-mpK XttELISAH 
tifl!)»&iCf4jR-c -my c Ma b 9E1 0 <D\^1rtlfr<D=i— r J >?%tet* 
rtfCo ^U-btt, 1XELISAM (0. 5%C7>BSA, 0. 0 5%CO 
Twe e n 2 0, pH 7 . 4 "etjtSSjttfcP B S) t^o^^U "Ji§tt s c 
FvlX 10 0 n\(D±m\^M^e^ME L I S A£2 0 Ml8&ftl1"5-i:£«fc 

1 T>^ ; p^f c l9 i Mg /mlOMa b 9E 1 0 £r 5 0 // K ^OftttVvrsfc— * 77 

MB&ffitoTZZ £tC<fcoT, ^T»tts cFvSrlfcWLfc, ffiSEL I SAldo 
V^Tfl, tr^-f"^/Wb$ixfcc -mp 1 £SSJOL<5:<0&, ;* bTfcTS^- 

pj^tts cFvMU: 0 
[0 2 0 1] 

#?^^Kd»fe<0EL I S A\Z£<>X £tlft?u — 'y<Dfk&lfi 

^ 3-CAT7^^7 y ^^CO^C- c - mp 1 s c F vRfr 
y-^V^ftfc^n — y : 15 34 

EL I SA\C£*)Wrt£<0?*-y : 3 6 1 

B s t N lXtffia?>Jft^i5**S^n-V : 2 4 

^^^««rfi#^*ai-5^n-^ : 1 7 

K I RAlZi9T=*~X Ft^^o-y : 9 
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B a F 3i#»7s/-fe^ldJ:0T=^* : 6 

Hu zmLTy*4\ZiL*)T*~* h-Cfc^^n-^ : 4 
[0 2 0 2] 

(f) ^D-y(7)DNA7^y^-7 p yyfft 

19R (5AGCGGATAACAATTTCACACAG 

G3) (e?9##5 4) at«e^in©55iaBK*5^rT^-5v^i-af d 

tetseq ( 5 G T C G T C T T T C C A G A C G G T AG T 3 ) (fSSWt^r 
5 5) Sr/Bl^fcs c F v>f Vf— h4rii«-faPCRXt5-tii^«<, 
»1-5»JPB6BRB s tNI (i7#i) l^iSJBftJ-.to-CftSLfco 
[0 2 0 3] 

3%OT^n-^y/l.±<D^ff^^Ebttfc^^^-^fl> (H 8 A— C 
[0 2 0 4] 



fi£»A : dH 2 0 6 7 Ml 

1 Ofgampli Ta qg*?£ 1 0 

2. 5mMMg C 1 2 10 

DMSO, 5 0% 2 

VMstottA-* 1 

fi^WB : 2. 5mM d NT P 8 m 1 

AMP L I TAQ 0. 5 



EJ&fflRRl E 0+fcfi£»A& 90/z lAttSo 

jlfe^ y v *TE. Coli =3 n d*4*Sr*ai- So 

S^ttB&l 0 Ml*rtBJPi"a. 

t^^/l-: 9 0tt3 0&\ 5 5t-C3 0^, 7 2 'Ct? 1^2 0 #£rPerkin E 
lmer 2400 c t , T2 SIM* ^4"„ 
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s 9 om&m* i (sob s t n i fii£s*}K^-t-5 0 

5^{£<7)B s t N I SraSJD-fSo 
6 Ot, 2«PW 

3 %M ETAPHORE 7 # o - ^ y/V±"Ct**4Srttft»i(jl-ft"f o 
[0 2 0 5] 

(g) ^B-y©EWtfcJE 

\Z2%?/\'a — Xk 1 0 0 Mg/ml^/l^-i'y >£ttJ£Lfcfc0 5 0 ml + =" * 
~-£&«U 3 0tT?-|fti«JSSii:fc o Qiagen Tip-100 s&£M-# 
-0^nF3>l/tfll^DNAt»m £#^7***$/** -5*-* (Appl 
ied Biosystems) "CiM* Z )VGLWk% L1t 9 IW£> Applied Biosystems373A@ 
KIDNAP— ^a^-tf— (Cjfe?>i2\ r->— ^^Vf-J -fufyJ* (Gene Codes C 
orporation) £ffll^TE?iJ£##r Lfc* VH&tfVLjffe^&, ftfrr-*^- 
*V-BASE£/f?l *T£flBM&3K Mir ^ >- h J 9 S T tc Q 
[0 2 0 6] 

3 9©^o-yi:o^tDNAEW#6il, 2 4©S45c-mp 1 
s cFv s LTfcfc^Lfc. 
[0 2 0 7] 

(h) (h i s ) 6 £fflV^c s c F v s Otftfi 

Rr*tttt#0*W^^K»(|»Ofca5), 7r-^S K (phagemid) DNAT\ E. 
Coli*»3 3D3«r}gKC*Ufco 3 0 < C-C-ft*«*Sr««tS*afc», * 
;W^i/y ^JttJf^/Va— ^*rfl£5 5mlcD2 YT£<£ffiL/c 0 :ii5)<O*t»0 
. 2nl*rWli:»«-e2 0 0ml*K:#RU **>0. 9 O0D 6G0 £-C*ifii£i*:*:o 
HMMr^Uy hfcU IPTG (InM) Rl^/i^^y ^ (lOO/ig/ml) £r 
tt«2 5 0inl(D2YT^ 3SS«r»3H-3 B tt-CS»»£i*\ ^30^ 

[0 2 0 8] 
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H£{bLfc&JS*l'-hT;7>f n-r>f tu^ysfyyj (1MAC) (Uot 

oT, 7kftshockate^«fi£ (2 5mM<D hU^-HC K ImMCDEDTA, 200 
»NaCK 2 0%^^a-^, IraMcOPMSF) 1 Oml^ (CSS^^f:: 

o ±?jf£lmMMgC 1 2 M5 0 mM, pH 7 . 5 <D P V$^®S£3;T*PS tfc 0 Qia 
gen^<b<DN i -NT A7^/n-7«^^ -#-(^1^*5 9 Lfc 0 pH 

7. ScOSOmMyy^hD^A^®^ 5 0 OmMN aCl, 2 OmM-r 
JlsX-ffimZW-'&itL. shockate£^DLfc e fe&l*. ^yf^e-^X^X^Mtl 
7n^7AK'fi:ot 1 0fcWm<nTm\Mmmx~2^ 5 0mM 

|C^5*T^±^^fc^^^^-/^^-r5^f«"C2S, «tIg£ft#Lfc 0 
*y/^X<^£i$f*pH7. 5 05 OraMtOy V^ffffi, 5 0 OmMN a C 1 HkXf 2 
5 OnAM' ^/-/l^fTofco (Pharmacia) ± 

^^-/^£&i;U ^lmlcDff«^^5*r*CentriconlO 

[0 2 0 9] 

1. 0(028 Onm-0. 6mg/mlT*5 tiRSLT^JH^ffi-cai* Sr«3t t 
[0 2 10] 

rtl^CO^V^^K^ffi^O-^^rK I RA7;ytri\ c -mp 1 -B a/ 
F 3JM&i|*S7 yt^fMHu 3$BJM?S7 yiT'fliltt Lfc 0 
[0 2 11] 

s cFv^n-yi 2B5, 12D5, 12E10, 10D10, 10F6, 
M5ES(^)fc^7^^ KDNA (tMHpMpl. 12B5. scFv 
. his ;pMpl. 12D5. scFv. his ;pMpl. 12E10. s 
cFv. hi s ;pMpl. 10D10. scFv. his ;pMpl. 10F 
6. s c F v. his; WpMp 1. 5E5. scFv. his 
*a V T —*J~T 'JfiManassasCD A T C C lc3rf£ £ *xfc 0 
[0 2 12] 
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(i) gDtag, Fab' , Fab' 2Xtfifi^S:ffl^fc s c F vl:» 

s c F v <D3m<0&90fclbRXfs #E#<DFab' MFab' 2 <DJg*£>fc 
ft, St-c-mp 1 ^n-^o-aSr|Sa.-<^^-pAKl 9 0Rt#K?n- 
^y^Lfc (Carter et al. Xte : »*^lwfeJt5*ife«>¥3lo 3:183-1 

92 (1991) o 3sgiJ*> y ^Ktemaicio-cR^tiftE. conr** v 

i£*7T$~^ (pho A) :/n^e-^ (Chang, et al Gene 44: 121-125 (1 

986)ote^*j»T^fcSc k»c», e. coii©*usa5aK^oii:*» 

coli^Vxn h^r^^I I (s t 1 I) 5/^A«JII*jfetT LTV^ 
5 (Picken, et al.) 0 Z<D^<?#*- &fc bk x C L (Palm et al. , Infect Immu 
n. 42: 269-275 (1983)) hi gGl (C H 1 (Ellison, et al, Nucleic 

Acids Res. 10: 4071-4079 (1982)) j£« 4 ^fc^A/CV>5 0 C H 13t^t- 
\t. '<9y"y t7r- 5* A t 0 $c^£ — ^jWHft^CV** (Scholtissek and 
Grosse Nucleic Acids Res. 15: 3185 (1987)) 0 
[0 2 13] 
(j) Fab' SOTa b' 2 <Dffi §g 
Fab' MFab' 2 SESftWflHIitt. * 3 rf* * U** TO***«JMi 
JSfcffiV^ s t 1 I tV L K^>f^ (S f i I) , V^CKK^V (Rs r 
II), s t 1 I fcV H K*-f V (Ml u 1) &XfV H tC H l Y*4^ (Ap a 
I) ©tt<&«fc*5l^'r#Rtt (unique) «|R««flrOp AK 1 9 rtfcJ*A-f"6 - t 
{C^oTg^&ofCo -I^Fab' ^^m^^1"6fcft, C„l 

Fab' 5H-tea>< LTpAKl 9 <DW&<D£ 5 ft t h r-cys-ala-a 
1 a "Cflft< t?L5 thr-ala-ala-pr o £ 9 T ^ /RE51"C|I» 
i-So Fab' ^(Dft^CDtzlbtOZCD^? * — tt, pXCA7 3 0 ^*^ 

[0 2 14] 

»$tLfcL«S:*Lrv^^t^fe, fcMC L «\ pBll. 2 (Carter, P. 
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Garrard, L. , Henner, D. 1991. : #*^*5(t-&*ffi^¥5l, 3:183-192 
) p XC A 7 3 O^I^it^ o-^y^U ^^-pXCA97 

[0 2 15] 

Fab' 2ftTtLX<D8i&<D%%.<Dtz]t>\Z, p X C A 7 3 0 <D C H I >f 

v±fcfc MgGi tv^««Srf+HDl-5^<^^-^fl|®$jLfc. r 
$£tt^)fcftBSGCN4n>f K^-f> (Hu, et al. Science 250 

: 1400-1403 (1990)) 0 rftibODN A7 9 ^ ^ M*. ^JEftStLfc*!) 

=0*? W^KSrfflV^fllftSiifct^-efeO, 7^8EMc y s-p r o- 
pro — cys— a 1 a-pr o-g 1 u-1 eu-1 eu — gly — gly — 
ar g-met-1 ys-g 1 n — 1 eu-g 1 u - a sp-1 y s — v a 1 — 
g 1 u-g 1 u-1 eu— leu— ser — lys — a sn-ty r-h i s — 
1 eu— g 1 u — a s n — g 1 u — v a 1— a 1 a — a r g — 1 eu— 1 y s — 
lys-leu-va 1-gly-glu-arg (E#l#-^5 6) £ = — K*f 
So '&t>ti1z?yx$ mpXCA7 4 0tA*SJl5. 
[0 2 161 

s c F v s<DpT3EK^>f Vf4i|«S*U PCRgtlU^ ±»Ufc^*- 
[0 2 17] 

[i4] 
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12BS, 12D3, ftl/ IODIC L«5JS : 
5 77^?- 

GCT TCT OCO GCC ACA CAQ GCC TAC GCT GAC ATC GTG ATC ACC C {SEQ.ID.NO: 37) 
3 

ATG ATG ATG TGC CAC GCT CCG TTT GAT CTC CAG TTC GGT C (SEQJD.NO; 58) 
I2EI0 L«t»r« : 

. GCT TCT CCG GCC ACA CAO GCC TAC GCT TCC TAT CTG CTG ACT C (SEQ.ID.NO- 59) 
CCT TCT CTC TTT AGG TTG GCC AAG GAC GGT CAG CTT GGT C <SEQ.ID.NO:6Q) 

10F6 

5 

-V. GCT TCT GCG GCC ACA CAG GCC TAC OCT CAG TCT CTG CTG ACT C (SEQ.ID.NO* 1) 

3 r^v- 

CCT TCT CTC TTT AGG TTG GCC AAG GAC GGT CAG CTT GGT C (SEQ.ID.NO:60) 
I2S5 H«R£ 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG GTG GAG (SEQ.ID.NO:62) 
3 y^^- 

GTA AAT GTA TGG GCC CTT GGT GGA GGA GCC ACT CGA GAC GGT GAC (SEQ.ID.NO: 

63) 

i2D5 H«urae 

CAT TCT ACA AAC GCG TAC GCT CAO GTG CAG CTG GTG GAG (SEQmNO*4) 
3 T'W'v- 

OTA AAT OTA TGG GCC CTT GGT GGA GGA GCC ACT CGA GAC GGT GAC <SEQ.ID.NO: 

63) 

10D10 H«i*n* 

S ^- 

CAT TCT ACA AAC GOG TAC GCT GAC GTG CAO CTG GTG CAO (SEQ.ID.NO: 65) 
3 7"?^- 

GTA AAT GTA TGG GCC CTT GGT GGC OGC TGA CGA OaC OGT GAC (SEQ.IDNO: 66) 

i2Eio nm*rz 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG CAG CAG (SEQ.ID.NO: 67) 
3 7*?^- 

GTA AAT GTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQ.ID.NO: 

63) 

!0F6 H»*T« 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG CAG GAG <SEQ.tD.NO-. 6S) 

3 | 

GTA AAT GTA TGG GCC CTT OCT GGA GGC TGA ACA GAC GGT AAC (SEQ.ID.NO: 69) 



[0 2 18] 

PCRRJSli, scFv^tt5/7^;KDNA10 0ng, »SJft5&tf 
3^7^-70. 5mM, &2 0 0 /xMTocDdNTP. 1 OmMKC K 6mM (NH 
4 ) 2 S0 4 , 2 OmMMJ^-HC K P H8. 0, 2raMMg C 1 2 , 1 % h ]) h>X 
-1 00, 1 0 0/iMBSAW2. 5&{&<DP f uDNA^U * y — if (Strat 
agene) Srffl^T, ^IfcLfc. iMItt* 95tt30g>, 55tt?30», 72 

t:r*3 os?co3 0-9- 4 * Mz^\,^x<Dh<ox*hitZo mw^M^xomito 

S**ft*Tjlfn-^yyMtftj*:|blCj:9»«U » 3 5 0 b p <D/<>- Kfc 
Gene Clean II* y h (BIO 101, Vista, CA) «rfflV^T4MBLfc 0 L*»T8MWto 
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s r I 1^X5*^ V^^l-o^TfitS f i IMMs c I^fi{fc£nfc'< 
rtt-attS*. E. Coli DH5 a^tJgRtelftS^fco m^fltcB^^ 

^iJft^LfCo *<0SL BJ*te, ffillSBtXMl u I&tfApa iSrffl^TUR** 

EM*5EIC J: 9 »tf*«E L/c c 
[0 2 19] 
(k) gD^^ff5scFv(Oii 

1 a c Z^o*— v K*>^/HE?l"t?tt*<tfL*p h oA^d 
^ *-*&tfs tIIS/^A«jy*r*tfpAKl 9 0W*#^ % pl2B5, pi 
2D 5, p 1 0 F 6Jtt*p 12E10(Dsc F v MM<D S f i I —No t I 77 

^/^»*V/<^«D^e>R*S*tfcl 2<@tf)T^/$ (met-ala-as 
p-pr o — a s n — a r g-phe-a r g — g 1 y — 1 y s — a s p - 1 e 
u ) (EJ0## 7 0) Sr a — KtSDNA7 5 ^ V h (Lasky&OTowbenko DN 
A (N. Y. ) 3: 23-29 (1984)) «r£7*U C. A. T. 9 >f ^ 5 U * n-yfttd fc 
ttt#ffi-f* (h i s) 6 aO t c-my c3Ltrh-^©ft5fcV L K^^V03 

[0 2 2 0] 

(1) E. Colifc*5tf538» 

scFv-gD, Fab 7 XteFab' 2 &*<Dlt &(0®£^£r£#-f £^7 
£Jl8(J^EJ6$ixfct*3t) (Carter et al. Bio/Technology 10: 163-1 
67 (1992)) , il^ftfcl 0^^ h/WA9*6Wf©*-?3 0 C C"C)RJ4 OttlHtt 
JitSitrfcE. ColiStfc3 3B6 (W31 10 DfhuA phoADE15 
deoC2 ilvG2096 (val R )degP41(DPstI-Kan R 
) D (argF-lac) 1 6 9 IN (rrnD-rrnE) 1) rtt?*^* 

[0 2 2 1] 
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#J3 

1 2B5, 1 2D5JU>*1 2E 1 oroMt h#c#$9M*:©* U-->?AXfi 

1 CHI, CH2WCH3 VMy&Tft htii#*S?+MBM (Carter et 
al., Proc. Natl. Acad. Sci. USA. 89: 4285-4289 (1992)) Sr^t?389l-'<* 9 
-pRK^i^ (Suva et al. , Science 237; 893-896 (1987)) ^t, HfW 

^y^^^r/Co LiSt;HiM^^^-*> (Gorman et al, DNA 

Protein Eng. Technol. 2: 3-10 (1990)) Tf/ !M ^»R(BftS*i 

«tt, EL I SAKJztffct-mp lft»Sr^*i-Swfc^Sttfc 0 
[0 2 2 2] 

a*&lCEJG3JxfcSVI. DlM^^^^ltt (Lucas et al. , Nu 
cleic Acids Res. 24: 1774-1779 (1996)) 0 ^(D^<99-^ ^9^9 9- p 
RK^yhnyftCv^^DHFRcDNA^fU * h M/^-hftt? 

^v*- fcj: 9*a* s B»SttS«1B-e, Hit:/?** K-^u-^^Lfc 
o KSr^-*-o»^if*59lc»»ftLy f^y^9 9%> (Gibco 

-BRL) &M^XCH0m&ft\Ch7 > sxy*9i/B*i,it 0 2Sft«*^<&£ 
Sbc7> 7 ~ 1 0 P&M* ^n — ^r(D^c0W5£<O^^9 6 

[0 2 2 3] 

%(D^ iy^itmxm^ntc 2 0 OmlO-S^m (DMEM : Ham' s F12 (1 

: i) ^2x i o 7 Mmo®mmj&%£x*mmLtc 0 »8o%<oistt-e, 

4ls*/zL !)y (10 /tig/ml) , Yyl/T^y^ !Jy (10 /ig/ml) , 
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fflX* 1 0 e&ldifcjgbfco 
[0 2 2 4] 

«4 

(a) gD^^ff^scFv^K 

Igra/mlTE (2 5mMhy^, ImMEDTA, pH7. 4) ©W-fr^Wttlllft^ 
~* h£^5lS£^> 7k±-Cl a^3WC«#Lfc. 3 0#PS10. 0 0 

0x g ^L^Sir% ±J*«\ PB S^HWkSftfcC 

NBrt770-7l:*y^yy^ Jxfctt gD^t^P- ^/^fr 5 B 6 (Pa 
borsky, L. R. et al. , Protein Eng. 3; 547-553 (1990)) Wft577>f^r 
^^7^A (2. 5X9. Ocm) MttLfCo * 7 A£ 1 8 Wfl P B S U * 

5PBS-CS5fe#lfco 2 5cm/B#^^SL3iT*4°Cr^ofc 0 

?ggf£pH2. 7(00. lMftBL 0. 5M NaC 1 ^rfflV^rtTofCo *5^H 
4:2 8 0nm^K*«»-J:9il«U ^-^^ISr^/Vl, pH8. 0(Ol. 0M 
MJ*-e*?nU PBSic**bS*rU Ii5i8Lfc. *S#ibT»feiifc*>' 
'<tmmm*. #&^ttSDS-PAGEUl£9##rbfc 0 
[0 2 2 5] 

(b) Fab' 

Fab 7 ^^flUHOfcftiCtt, TE (pH7. 4<D2 5mMHj*, ImMEDT 
A) 5ml©tliaBft!BJa^-^ h5gSr?f»»**, *±T?1 8«flBa^-« 
#bfc 0 shockateOpHSr, 2M HClM^t5. 6fci«U ifclB»ftl»MS 
T-fV&lO, 00 0Xgt?3 0»Wil^l!i^J;9Bft*Lfco Jbb^C*pH5 
. 5 tf> 2 OmMME S "CSpflSflSbfc 1 ml^BAKE R BOND ABx^J7A (0 
.5X5. 0cm) (J. T. Baker, Phillipsburg, NJ) ln±it«:ft bfco 2 0mM 
MES-eXiSttlC4a*-eiSfei*bfe«, 1 5 3cm/^Oj*a-e, 2 OmMN a OA 

c. 0. 5M (NH 4 ) 2 S0 4 , pH7. 2 <£> 0 -~ 1 0 0 %£> 1 OmlJUB^EtrfflV^ 
Fab' Fab' Sr^#*r54>BS:^-^U ^fj?££PB 

S££&bfc 0 
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[0 2 2 6] 
(c) Fab' 2$*<DffiWL 

pH7. 4<D2 5vMh ] ) X. 5 mME D T A x 1 mMN a N 3 1 O^^^^Lfc 
JWS^-* h (lOOgm) Zffi&Z^, -vftuyMMV (TECH-MA 
R) 3 0ii-rc: t \Z-£oXi&&Ltc 0 PMSF5:lmMtT^D^, 3 0M1 
0, OOOXgT^^^J:^^iar^y^^tfCo ^^m±ff4rO. 4 
SvmRXfO. 2/iidWSUPORCAP7^;^- (Gelman) £iILT<5i§U 
PB SX^ffi¥ffiit£tltz5 Oml(D±7 7K-*fc&ffi7vT<<{^G% : 7J± (Ph 
armacia) KfrLfco P B S tSMC^S^t^ Lfc^ pH2. 3CO0. 1M 

Vyxf ;H^f/V?rffi^tF a b r 2£pH8. 0<£>lMhJJ*l/l0# 
acDAofc^t^^-^^^^lo Fab' 

3 0^n^hy^fiM7 h^-^"CUltrasette^ £ t«9M$ii'T, 
£20mMNaOAc, 0. 0 1%*? ^;V{f jVzii/ K % pH5. 5££&Lfc 0 ^ 
(DtfPc*. hbfrX,$>2 OmMNa OAc-C¥«iLLfc3 OmlOS-ir^r 

(Pharmacia) tCtfU pH5. 5^2 0mMNaOAc"CSJlIM5tt 
gE#U 1 0 % y J*#1%£L#\Zt>ti*) 2 5mMNaOActO-lM Na C 1 £)H 
»We*JiS-*fc. Fab' 2£^1-£#iI£7 P -A'U Wi^PBS^ 

[0 2 2 7] 

mmMfrbum Ltzmmmm*. $><b^c&PBs x^-mt i>tz 5 mi n ^ 

-fyAt77n-^^7^ (1. 0X5. 0cm) KlftU PBSTi5fc#U ftfcl 
1M NaCimt5PBS^SIttW5fei5fc»lfc. pH2. 9(7)0. 1 
MHOAc, 0. 5N NaC l-e«#«r»«S*, 1MMJ^"C*|PU 

[0 2 2 8] 

[3*5] 
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— ft* — 


Hui 

(EO50) 


(ED50) 


ruo wrt? 

acjo) 


0C50) 


avMs 

<icso> 




scFV 


20 pM 


loM 


10 nM 


17hM 


fOOftM 




Fab 


>I|iM 


3bM 


900 bM 


nooe 


>luM 




FaM 


5pM 


1 uM 


5nM 


1&M 


300 nM 




— iSfiw 


30 pM 


400 pM 


10 sM 


152 pM 


300 nM 


- 




5pM 


60 pM 


5nM 


1j6*M 


SnM 




Fab 


>1uM 


>1*iM 


500 nM 


180 nM 


»|tM 




Fab? 


>] M M 


160 pM 


10 bM 


640 nM 


500 DM 






>lpM 


480 pM 


30 dM 


450 pM 


500 nM 




^ 
icFv 


1.2 nM 


2*0 pM 


10 nM 


24 nM 


>ljiM 




Fab 


>1|iM 


4nM 


500 nM 


luM 


>lnM 




FaW 


flJpM 


600 pM 


4nM 


InM 


100 nM 






>1uM 


3nM 


10 nM 


450 pM 


500 nM 





[0 2 2 9] 

?<f 79 5 £3*9£tt5 0 :^^7 5tt> rap 17^««:oi/^l 

{C. $J;ti£3?ll> ^r^!i y ^Cambridge Antibody Technologies (CAT) 
[0 2 3 0 J 
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[0 2 3 1 ] 

5iOT/^o-t;« CJl^aftOFab' 77^>h*Cto<) © 
[0 2 3 2] 

ni/ydf-f— tf-e*>5 (Valenzuela et al. , 1995, Neuron, 15, 573-584) 0 M 

£ftLfc^**tC^T«*$ix3 (Gautara et al. , 1996, Cell 85 525-535) 
WSb*rS«Lfc*aa-C*>5, #«W*«W*t»4V^ (Dechiara et 
al., 1996, Cell 85, 501-512) 0 T?}) *S 9 S#1r y ) >^{C:fc5tt<5Mu S K©|3 

t at/, mutt it $ HfcT ^ y uski:» ut^ttK****^ 1 5 s t ^ 

5»***fc<fcoTft»e>ilS (Glass et al. , 1996, Cell 85 513-523) D 
[0 2 3 3] 
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I 



we et al., 1995, Annu-Rev-Neurosci. 18 443-4625. tHleiman et al. , 1996, 
Cell 85 461-464; td&^-CI? %$2xT^5) 0 ZtOffl&trfvtXOtK^Z 
Wfttt, ffif RftOAC h R s ©ff»*Rt;*«-C*5. T?y>\*. ^(DAC 

Mto&itZViXTZZ-b (Bowe et al. , ttffl, Godfrey et al. , 1984, 
J. Cell Biol. 99 615-627; Nitkin et ah, 1987. J. Cell Biol. 105 2471-24 
78) o T^yvtt, ^n^T— ^a*«J«^3Bffil-faEGFS«, 7^ 

SKifr&Lfc^ (Glass et al. , ftdffi) 

SRS^tlTJfc*) (OToole et al. , 1996., Natl. Acad Sci. USA. 93 7369-7374 
[0 2 3 4] 

«*.«M1 3 7T-^±"C*m$tLfcs cFv<D£4?£fc7-<:/5!JS:3t9 

IS, $*#JSttftSr«t*r5 s c F v#PM6*iva»0, ^oE»uSKft 
ttffctt, 7 ^ y $ ftfc t <£> <b mU<» A C h R#*atW- n^!) v6£fc 

[0 2 3 5] 

s c F v^iaSAChR^^^^tMfn^JyRWIfl 
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^ y xDtfmtt # offitt-e fe a <d * 5 * * ft *R3ti- * r t f 5 1 v ^ 

[0 2 3 6] 

yftfcWC, fukiyamaffii^* b n 7>f ^|ijg^5«ttrt^Mu S KOSfefe 

*) (Valenzuela et al. , fltrffi) , Mu S Kffitt^ftiJIBSilfclBgSSriibTf&agE 
^t;34S»6i^6^:V^5^rlBtt^^*brv^6 0 T^U^te, #fe«#&tt<0*4&"f 
^ ?l4*ffiW^a-n yrttMSHS : t ^t) (Bowe et al. , sup 
ra; Rupp et al, 1991, Neuron 6 811-823: Tsim et al. , 1992, Neuron 8 677 
-689) ^BftK^ASixfcT^y ^*#*#«M(^*lc«l»Sft*vMB*^ 

Fv©#*i*. nMffiHrtWMuSKtJl#-raaSl^Sr*Lr*3?), fl&V^fa 
[0 2 3 7] 

— : i/ayS:7yt>f U r COT > a ^fcfrtir3#fibtt«flW>e 

tt©W*«ltt*tL-C, MuSK»*fl*«ttfl:U #«B»#«fc*rt* AC 

[0 2 3 8] 
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y&tfitihiM h*>r^S*#c -Mp 1 (Fny^xfy, TPOi:»« 

c»Mp log 

btl"CV^5 (Carter et al. , 1996, Annu-Rev-Physiol 58 187-207 ;Gurney et a 
1., 1995, Proc Natl, Acad Sci. USA 92 5292-5296) 0 MuSK-Mp 1 
it5Ba/F3»M I L-3icov>TS?5:^^ pfflSte^w^Ki 
aSttfc-5i<0«a«5HO#s cF vJcRS**^ 0 »< 2 1 

cFvOH4o^ MuSK-Mp l XS*HI!Srt-t\ iBBi4*JB&*¥*rR* 
i-^^^^T^fc (BID. :^ttil scFv^nM^-CS^^tlf: 
o s c Fvtt, S<D F9> f ^7ai^i/3^Sixrv^ftV^B a/F 3 U&Sfc 
^S/i^ofCc T^~* h s c F vd*fe»a»SiXfcI gGOBBt?tt, T^~* b 
flH4fc#£LT^*:as, ^jrf^^hs cFvfl>e>R*$ixfcI gG(c*5i^m 
B»5>*lfc*>ofc. pT*ttT^y^C*«K^>f^ (c-T^U^) tt, 

^t^*Pb*tT*5 9, #fttt»^»0»J*^i:oTtt^pr^'C*>a (Ruegg et a 
1., 1992, Neuron 8 691-699; Tsim et al. , tibtii) e if ^O^IElCO^TO E 
C 50 te, s c F vX\Z I g GOVvf tl^t UT5ia*iT/fct t ^>*S^Offitt* 
T=f^^ h^u~>-l;:o^T5 nMT&oto Mu S KlC*fi"5 r ftbO s c F 
vMl gGOaSj^tt, BIAcore™^tff^fflVNTftS^ttfCo 7=*~* h s c 
FvM^<o«7^^ hs cFvtt^, 5-2 5nM<D«51Brt"CMuS 
KKo^TO&ft^Sr^Lfco rftirte^fiStttt:, MuSKl:o^t©I gGO 
«fp*»i 0-3 OpM-efcofco T*5«r#Haorfco 

[0 2 3 9] 

1*6] 
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* 5 












nrosk#2-acFv 




3J4xl(r* 


178x10* 


3.8 sM 


musk«-«Fv 




2J9H0" 3 


1.05x10 s 


23 nM 


muik#4~6cFv 




137 xKT 3 


1.84 x 10* 


83 oM 


nnok#5-tcFv 




2,49 x I0-* 


5.29* 10 5 


4.7 nM 


musfcft-BcFv 




4-95x10-* 


1.05* I0 5 


4.7 nM 


muskfU-«cFv 




232 xlfr 3 


433* 10 5 


5.1 oM 


musk #22-scFv 




6J»x10- 3 


1.27 xlO 5 


4.8 cM 


nnok#13-IgG 


+ 


1.01 x i<r 5 


8,05 xlO 5 


115 pM 


musk#22-lgO 


+ 


4.Wx 10-5 


1.65 xlO 6 


293 pM 



[0 2 4 0] 

n ^*{t©«*tefc:o^-r, s c F v SrKftLfc. ttff^fbSrffiitra* 
ttmX>If»MC2Cl 2^#U *©fts cF v, I gGXttc- 
T^y y\cU^.^tc 0 mh^-* (Glass et al. , tttti) £-^LT, c- 
T^y^tt, MuSKfpvy!)y»ftS:«it5:i#i?#ft. T^bs 
c F vXlM gGJ*4fc, S^^^fo^W)^^^ 0 ^ h£#rK 

B»e>*b, -*tO|©s c F vStf*7^ hSt-Mu SK IgGtlta 

[0 2 4 1 ] 

*&*£*lfcC 2C 1 2ffif : rt^AChRC0^7^^{l:^#i-5 s c FvMu 

^JNMSlcm^Ttt. AChR*, c-r^yy, scFv^lgG^SK 
(unfocus) 3*fc. JMM&fc, tt*dWfcfc*5V^Ttt, c-T 
^RXfT*~X h s c FvWl gG(t *t <*»o3ll<§fcfe**bfc^9^ 
* ^)AChROii«?:i|Lt Mu SKlC#LR*$ix^#r^=. 

* v s c FvStf*7^ h i gGxn§aatt^>*v^istt, a*3»s**»ofc 
^hscF vsff7^=^ h i gG\z£y)mi><mmtsh>tz.i>\ nmo s c f v 

XVI g Gi:iot»etSii4^ofc 0 
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[0 2 4 2] 
[0 2 4 3] 

*X^Mu SKOfcfctf)^ — Kgfi?lJS\ PCRit^CioT^fco MuSK- 
Fc^ Sgt4M^^-pRK5 t kNEOrtT'CDt: h I gG l^)Fc« 

Xm$Hstc 0 2 9 3m<om^X\ MuSK-Fc^i§SK]l:MJt> 

-r>G^7^±r^Sbfco mu sKomm^v^^y (7-;/^i-4 9 2) 
si^t hc-Mp \§:®&<DmmmAxfmmft h**<{> (t^/^4 9 1-6 3 

5) ^P)4^)^^7$^MuSK-Mpl^ I^PCRia ^S!U pR 
K5 t kNEOl:^ u-~y?L± 0 Ba/F3 M^^-^^^Mit^tltz^^ $ 

- (20/ig) <n%%M~RM (5 0 07JMS, 2 5 o^/vh 9 6 0 mF) t^ftlc 

«< 2mg/mlcDG4 1 8 \Z iS^-T-f v->i»tt^O^T^R{C J; <9 , 
SSfr^^1"^^^L^aJiS^«C^#^ 0 pRK5 t kNEO^MMuS 
K£2 9 3<@tf>ft0fl$ftC: h7^7x^i/ 3 2iiF^(OG4 1 8g« (4 0 

0/ig/mD <0«3c3£Ufc*K(E»«:Sr#fco DNA««*^EJl«r, DNABJO 

oTtflf&LfCo MuSK«, »K*Em^^ 
M hy-»WJ-<toTj6SLfco Ba/F3»fi^ 1 0%O? v^JSlhWi: 
I L-3^I^LTOWEHI -3B«Bia^60 5%<DflHt«fl6i:"CttJE* 
JlfcRPMI 1 6 4 0^J40tiC|t^tfCo N^iS^gi^^nfcv 5 -^^— tfM 
SSMfc (MGGAAARLGAV I LFVV I VG LHG VRGKY A L AD A 
S LKMADPNRFRGKDL P VLDQLL EGGAAHYAL L PG) ( 
l) RV*Vh—7*r&XtgDi/?1-;VRmkom&fi*/<?K± 
LT, M^^-pRK-gD-c-Ag r i n 0 MAliftt&i&PVO 2 9 3 

9 >-<DT^/$l 137-1949 (Ag + 8ffi^7^^ll (Ferns et a 
1., 1993, Neuron 11 491-502) ) £3iSg?,£-tf fc c 
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[0 2 4 4] 

s c F v&tf I g GCD#8to 10m g/ml-CMaxisorpKfMf (Nunc) ±iCMu S 
K-F cMT K^W&a— Tjl/fLtio thcFv <Dy-{zfy ] J (Camb 
ridge Antibody Technology, -*f*=!J*) S*WICffiiE Sftfc fc*5 1) I- (Gri 
ffiths et al, 199, EMB0-J12 725-734) 2\B\<Dtik(D7 V&M\*XS9ft 
Jtfco B*0*n— *TJfttOK, MuSK-FcSt;*fIM7 
K-^v'V (CD4-Fc) Sr/fil^Telisa (Griffiths et al, flftttt) Ciotf! 
ffit/Co Itt^-y^pCRia^^U^^U B s tNljBfti:±o 
T r7^fy^7 P yyf^y^J Lfc (Clackson et al. , 1991, Nature 352 642- 
648) o *Sa^^->«rto^n-V(0«l4rlB?Oft3£U MuSK^St5 
Xtt»aL*^«BlS*«V^T, FACSftJfCftlt. FACSJWfOfcfcfcW: 
> *fflflS (1 0 5 ) £T^ftllC3 0 /zlcoi 0%FBS/PBStW^^ 
^Va VtCioT^n^^V^^tlfcl 0 lo i(D7r^«lv:, 2%<7)FB 
S/PBS (!)«ifS/JyKg«IM) 2 0 0 /il4 3 -e4 < C-C6 0^P B 1 
4>^=^-<-VLtc 0 jRBIS£2%<OFBS/PBS-eifei£U R-Ml 

3£ttt (Pharmacia, Pi scat away NJ) MR-7^x^ |j y^n/<fit^ 
v^ft (Jackson Immunoresearch, West Grove PA) "CifefeU FACSMI- 
£oT##rbfc 0 ^e/^-t;«*9El 0K<fc 9f&!K$ftfcc -my c^^ 
gajlj (Griffiths et al.lWffl) RXftfV KX^JVy—jV (his 6) *r£tf 
aitrh-^^Wt^^^Kt LT, fflErt^S c F v&ESlS^ 

(Q i a g e n) ##1311- *> tc-T 5 ^'/-/HSW^J: 5 N i -NT 

A*7Alt»8Lfc, I zGkLX<D**-><0&$L<Dlt#>\Z\*, s c F v <D 
V H fttfV 2 «*«r3-Ki-SEW*rPCRfcJ:9, ^y^U gGOik bLX 
mifi^*S£^tefc1"S<fc5fcRtt £ftfc«?L»ft*S^**-p I gG-k 
a p p a^^il^AUfCo ffl>er n — ^<0fc«)O*a^ ^ — SrCHOSBSart 
CF7^7x^i/ 3 yU «UiL»flltti$Jft^e> I gG«:iR«U 7 p n^yA 

[0 2 4 51 
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)W&£r2 2B*Hai L-3^ftT"e«*Lfc (1 0%<OF B SSrttJEUtRP 
MIT*) o W:RPMIt20«^U 9 6 ^^^<DM(D^X\ fg^ft 
/:8S^)scFvXttIgG-ei^$tlf:7. 5%tf)FBS RPMI 0. 2 
ml* "CI ^A'Sfc') 5 0 0 0 0 Mlfo(D$\<&Xzf r 4V? L,ft c 
IllC^Lt 1 6^1M^^^->3^f, 1 ^^/W^o# 1 //Ci<£> 

[ 3 h] -^^^y^r^PL, ttemwMv**^— >?y*Wtftl'tCo C 3 h 

] -f ;v ? ^5(M^> Top Count Counter (Packard Instruments, CA) XM 
[0 2 4 6 J 

j§^p^DMEM^^)l 0%^)FBSrtf C2C 1 2 subf luencytf)$ 

7$V yi/yx^-'rj^yztitzjfyxxyJ KiCC2Cl 2«1U 2% 

Jj^f^f^I^Lfco scFv^c-r^y^MMDU -ife (16 

/U^t K*-eB3t**fco E5E$*tfct*39tw (Ferns et al. ffitU) AchRs 
oafeftSrWfcd^-fSfcftn^-^^ V^y^n h^-i/y (Melecular Prob 
es, Eugene OR) Lfi 0 
[0 2 4 7] 

E»$iX*:t*3 9^ (Mark et al, 1996, J. Biol. Chem. 271 9785-9789) BIA 

l/-KOCM5tyf-fy^ 5 m 1/#E>SG8"C 1 : l(ON-xf;V-N 

KSr2 0/iiaAi-5rttcj:orflHtftS*fc <) pH5. OOlOmM 
h !J ^^MuSK-F c 2 0 m1£2 0 » g/^OW^TMr Vf— 

s/tMiIc&au o /n<7>:n*/-/^T^ y£&AL/co s cFvW 

I gG^ilU P e a r c e BCA^y h ± 0 Lfc c Kinjectfe 
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1 0 vl/ft<Dm&X\ 0. 0 5%Twe e n 2 0&#5 PBS*tf>3 0 
MlO* W^«W£&ALfc 0 0. 0 5%Tween20S:ff5PBSl<D 
4»-?2 0#Pfl, *W**lt&AMI£*fco Pharmacia Biosenser AB^^cDBIA ev 
aluation 2. 1 V 7 h $*T-?± ^Sr^tFf Lfc 0 A -f B = A B O 1 18^ 

-e-feyf-^ASrWfli-rsrtjcioT, a^«to«fflia«£ft (k<d &t/^ 

^a«3E» (Ka) £»fc e ¥mmfe&K&^ Kd/Ka£LTf+WLfc 0 
[0 2 4 8] 

1 0%^)FBSg^^DMEMrt(;C 2 C 1 2£Jtf3FU 2%^jfc?f 
«f ^ 7 2 «fll|>f y^a^ h 1 5 ^ t l-i 9 »ft8rR» Lt. ftfc*MS«\ lit 
ic^$tifc^> c-7^9>\ s c F vXlil gGSrRJD-f-artfcioTJW 
StLfc 0 ScFvWIgGit 50nM-CttfflLfc o IM*tt**tfc -T^ !J 

i*3«9 (Gurney et al, BtTtti) tCflSgLfco 3 0MlOr#o-^jfi^*f 
p^;^n-t«ft4G 1 0 (UBI inc.Lake Placid NY) Xfi 1 //g^ 
MuSK I g G # 1 3i-*Nh,U:i&< 3 OMlO^nr-YVA-fe^r n-^tT- 

4G 1 O^^AChRfetf*: (Affinity Bioreagents, Golden CO) £fflV\fc!> 
x^^^n^^ff^-* - jWiJH- £ fc *5 0 fctf V \ HRP^2 ftfttt 
WECL (Amersham) "ecftfeSrW b^JC Ufc 0 
[0 2 4 9] 

*3Ett^«ft*»J-<tt)#«$^*^, MuSK scFv«2i#i:U 

uSK-Fce^2i^-es c Fv7r-^^7y^^»-^ 

[0 2 5 0] 
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[0 2 5 1] 
[0 2 5 2] 

J^TOttJtSHS, *H*iW&*SlK»BIH (1080/University Boulevard, Manassa 
s, Virginia, 20110-2209 USA (ATCC) K^KStlfto 
[0 2 5 3] 

[*7] 



g g ATCC3Fg€#*f g«^flH 

pMpl.12B5.scFv. his 1998*MS18B 

pMpl.12D5.scFv. his 1998^8/1180 

pMpl.12E10.scFv. his 1998^8/3180 

pMpl.10B10.scFv. bis 1998^ 8^180 

pMpl.10F6.scFv. his 1998^8^188 

pMpl.5E5.scFv.his 1998^ 8E18B 

[0 2 5 4] 

*K*tt, h*fto*wc:s^SATcc^bA¥nrtfi-e*>9, Sit 

«»l^o3 5 USC§ 1 2 2fiL^tli-m-f6^fl : ^fi^BlJ (3 
7CFR§ 1. 1 4^8 8 6 0G6 3 8 Sr&tf) IC ioT^OjtlSSrW-f 
&LT*B^JW^J:0*£3ikfc*fc^ 
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netech. Inc t A T C C M4>|gffl0>*t* tftZ>h<DX'h £<> 
[0 2 5 5] 

[0 2 5 6] 

5 t> co \zM * fc38 W o £ * tefeiE & > « ±<0ffi» a* & W 6 jMc fc 5 & ® toft 
[EMM 
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Sequence Listing 



<110> Genentech, Inc. 



<ci20> Agonist Antibodies 

10 <130> P0979R1 

<150> US 50/056,736 
<151> 1997-08-22 

15 <160> 71 

<220> 1 
<211> 15 
*212> DNA 
20 <213> human 

<400> 1 

acc tct tgg ate ggc IS 
Thr Ser Trp lie Gly 
25 l 5 

<210> 2 
<211> 5 
<212> PRT 
30 «;213> human 

<400> 2 
Thr Ser Trp lie Gly 
1 5 

35 

<210> 3 
<211> 66 
<212> DNA 
<2i3> human 

<400> 3 

ate atg tat cct ggg aac tct gat acc aga cac aac 3€ 

lie Met Tyr Pro Gly Asn Ser Asp Thr Arg His Asn 
15 10 

ccg tec ttc gaa gac cag gtc acc atg tea 66 
Pro Ser Phe Glu Acp Gin Val Thr Met Ser 
15 20 22 

50 <210> 4 
<211> 22 
<212> PRT 
<213> human 

55 <400> 4 

lie Met Tyr Pro Gly Asn Ser Asp Thr Arg KiB Asn Pro Ser Phe 
15 10 15 



40 



45 



Glu Asp Gin Val Thr Met Ser 
60 20 22 

<210> 5 

Sequence Listing - 1 - 
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<211> 30 
<212> DNA 
<213> human 

5 <400> 5 

get egg gtc gcg ggc ggt get ttt gat etc 30 
Ala 61 y Val Ala Gly Gly Ala Phe Asp Leu 
1 5 10 

10 <210> 6 
<211> 10 
<212> PRT 
<213> human 

15 <C0O> 6 

Ala Gly Val Ala Glv Gly Ala Phe Asp Leu 
15 10 

<210> 7 
20 <211> 02 
<212> DNA 
<213> human 

<400> 7 

25 act gga acc age agt ggc gtt ggt ggt tat aac tat 36 

Thr Gly Thx Sex Ser Gly Val Gly Gly Tyr Asn Tyr 
1 5 10 

gtc tec 42 
30 val Ser 
14 

<2io> e 

<211> 14 
35 <212> PRT 

<213> human 

<400> 8 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr Val Ser 
40 1 5 10 1< 

<210> 9 
<211> 21 
<212> DNA 
45 <213> human 

<400> 9 

ggt aac age aat egg ccc tea 21 

Gly Asn Ser Asn Arg Pro Ser 
50 1 5 7 

<210> 10 

<211> 7 

<212> PRT 

55 <213> human 

<400> 10 
Gly Asn Ser Asn Arg Pro Ser 
1 5 7 



60 



<210> 11 
<21I> 30 

Sequence Listing - 2 - 
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<212> DNA 
<213> human 



<400> 11 

5 age aca tat gca ccc ccc ggt att att atg 30 

Ser Thr Tyr Ala Pro Pro Gly lie He Met 
15 10 

<210> 12 
10 <211> 10 
<212> PRT 
<213> human 

<400> 12 

15 Ser Thr Tyr Ala Pro Pro Gly He He Met 
15 10 

<210> 13 
<211> 15 
20 <212> DNA 

<213> human 

<400> 13 

gac tac tac atg age 15 
25 Asp Tyr Tyr Met Ser 

1 5 

<210> 14 

<211> 5 

30 <212> PRT 

<213> human 

<400> 14 
Asp Tyr Tyr Met Ser 
35 1 5 

<210> 15 

<22i> 66 

<212> DNA 

40 <213> human 

<400> 15 

tac att agt agt agt ggt agt acc ata tac tac gca 36 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala 

45 1 5 10 

gac tct gtg aag ggc cga ttc acc ate tec 66 
Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

<210> 16 
<211> 22 
<212> PRT 
<213> human 

<400> 16 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala Asp Ser Val 
15 10 15 



50 



55 



60 Lys Gly Arg Phe Thr He Ser 
20 22 
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10 



15 



<21D> 17 

<211> 27 

<212> DNA 

<213> human 

<4DD> 17 

tgg agt ggt gag gat get ttt gat ate 27 
Trp Ser Gly Glu Asp Ala Phe Asp He 
1 5 9 

<210> 18 
<211> 9 
<212> PRT 
<213> human 

<400> 18 

Trp Ser Gly Glu Asp Ala Phe Asp lie 
15 9 

20 <2io> 19 
<21I> 33 
<212> DNA 
<213> human 

25 <400> 19 

egg gec agt gag ggt att tat cac tgg ttg gec 33 

Arg Ala Sex Glu Gly lie Tyr His Trp Leu Ala 
1 5 10 11 

30 <210> 20 
<211> 11 
<212> PRT 
<213> human 

35 <400> 2D 

Arg Ala Ser Glu Gly lie Tyr His Trp Leu Ala 
1 5 10 11 

<210> 21 

40 <211> 21 

<212> DMA 

<213> human 

<4O0> 21 

45 aag gec tct agt tta gee agt 21 

Lys Ala Ser Ser Leu Ala Ser 

1 5 7 

<210> 22 
50 <211> 7 

<212> PRT 
<213> human 

<400> 22 

55 Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 23 
<211> 27 
60 <212> DNA 

<213> human 

Sequence Listing - 4 - 
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10 



<400> 23 

caa caa tat act aat tat ccg etc act 27 
Gin Gin Tyr Ser Asn ?yc Fro Leu Thr 
1 5 9 

<210> 24 
<211> 9 
<212> FRT 
<213> human 

<400> 24 

Gin Gin Tyr Ser Asn Tyr Pro Leu Thr 
15 9 

15 <210> 25 
<211> 15 
<212> DNA 
<213> human 

20 <4 0O> 25 

acc tac ggc atg cac 15 
Thr Tyr Gly Met His 
1 5 

25 <210> 26 
<211> 5 
<212> ?RT 
<213> human 

30 <400> 26 

Thr Tyr Gly Mot Has 
1 5 

<210> 27 

35 <211> 66 

<212> DNA 

<213> human 

<400> 27 

40 ggt ata tec ttt gee ggo ago ogt gea toe tot gca 36 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 

1 5 10 

gac tec gtg aag ggc cga ttc acc ate tec 66 
45 Asp Ser Val Lys Gly Arg Phe Thr lie Ser 
15 ' 20 22 

<2lt» 28 
<211> 22 
50 <212> FRT 

<2I3> human 

<400> 28 

Gly lie ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
55 1 . 5 10 15 

Lys Gly Arg Phe Thr lie Ser 
20 22 

60 <210> 29 
<211> 27 
<212> DNA 

Sequence Listing - 5 - 
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<213> human 



<400> 29 

gat agg ggg tec tac ggt otg gac gtc 27 

5 Asp Arg Gly Ser Tyr Gly Met Aep Val 

1 5 9 

<210> 30 
<211> 9 
10 <212> PRT 

<213> human 

<4 00> 30 

Asp Arg Gly Ser Tyr Gly Met Asp Val 
15 1 5 9 



20 



<210> 31 
<211> 66 
<212> DNA 
<213> human 



25 



<400> 31 

ggt ata tec ttt gac gga aga agt gaa tac tat gca 36 
Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
15 10 



30 



35 



gac tec gtg cag ggc cga ttc acc ate tec 66 
Asp Ser val Gin Gly Arg Phe Thx He Ser 
15 20 22 

<210> 32 
<211> 22 
<212> PRT 
<213> human 

<400> 32 

Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Vsl 
15 10 15 



40 Gin Gly Arg Phe Thr lie Ser 
20 22 



45 



<210> 33 
<211> 24 
<212> DNA 
<213> human 



<400> 33 

gga gca cat tat ggt ttc gat ate 24 

50 Gly Ala His Tyr Gly Phe Asp He 

1 5 6 



55 



<210> 34 
<211> 8 
<212> PRT 
<213> human 



60 



<400> 34 
Gly Ala His ryr Gly Phe Asp He 
1 5 8 



<210> 35 
Sequence Listing 
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<2U> 33 
<212> DNA 
<213> human 

5 <400> 35 

egg gec age gag ggt att tat cac tgg ttg gec 33 
Arg Ala Ser Glu Gly lie Tyr His Trp Leu Ala 
1 5 10 11 

10 <210> 36 
<211> 15 
<212> DNA 
<213> human 

15 <C00> 36 

age cat aac atg aac 15 

Ser His Asn Met Asn 
1 5 

20 <210> 37 
<211> 5 
<212> PRT 
<213> human 

25 <400> 37 

Ser His Asn Met Asn 
1 5 

<210> 38 
30 <2U> 66 
<212> DNA 
<213> human 

<400> 38 

35 tec att agt agt egt agt agt tac ata tac tac gca 36 

Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala 
1 5 10 

gac tea gtg aag ggc cga ttc acc ate tec 66 
40 Asp Ser Val Lys Gly Arg Phe Thr lie Ser 
15 20 22 

<210> 39 
<211> 22 
45 <212> PRT 

<213> human 

<400> 39 

Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala Asp Ser Val 
50 1 5 10 15 

Lys Gly Arg Phe Thr He Ser 
20 22 

55 <210> 4 0 
<2H> 27 
<212> DNA 
<213> human 

60 <400> SO 

got cgc ggg agt acc ggt atg gac gtc 27 
Asp Arg Gly Ser Thr Gly Met Asp Val 

Sequence Listing - 7 - 
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1 



5 



9 



<210> 41 
<211> 9 
5 <2l2> PRT 
<213> human 

<400> 41 

Asp Arg Gly Ser Thr Gly Het Asp Val 
10 1 5 9 

<210> 42 
<211> 15 
<212> DNA 
15 <213> human 

<400> 42 

agt tac tac tgg age 15 
Ser Tyr Tyr Trp Ser 
20 1 5 

<210> 4 3 
<211> 5 
<212> PRT 
25 <213> human 

<400> 43 
Ser Tyr Tyr Trp Ser 
1 5 

30 



35 



40 



<210> 44 
<211> 63 
<212> DNA 
<213> human 

tat ate tat tac agt ggg age acc aac tac aac ccc 36 
Tyr lie Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro 
15 10 

tec etc aag agt cga gtc acc ata tea 63 
Ser Leu Lys Ser Arg Val Thr lie Ser 
15 20 21 

45 <210> 4 5 
<211> 21 
<212> PRT 
<213> human 

50 <400> 4 5 

Tyr lie Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys 
15 10 15 

Ser Arg Val Thr lie Ser 
55 20 21 

<210> 46 

<211> 18 

<212> DNA 

60 <213> human 

<400> 4 6 

Sequence Listing - 8 - 
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599 tat ttt gac gtc 18 
Gly Arg Tyr Phe Asp Val 
1 5 6 



5 <210> 47 
<211> 6 
<212> PRT 
<213> human 

10 <400> 47 

Gly Arg Tyr Phe Asp Val 
1 5 6 

<210> 48 

15 <211> 42 

<212> DNA 

<213> human 

<400> 48 

20 act gga acc age agt gac gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr 
15 10 

gtc tec 42 
25 Val Ser 
14 

<210> 49 
<211> 14 
30 <212> PRT 

<213> human 

<4O0> 49 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser 
35 1 5 10 14 

<210> 50 
<211> 21 
<212> DNA 
40 <213> human 

<4O0> 50 

gag ggc agt aag egg ccc tea 21 

Glu Gly Ser Lys Arg Pro Ser 
45 1 5 7 

<210> 51 
<211> 7 
<212> PRT 
50 <213> human 

<400> 51 
Glu Gly Ser Lys Arg Pro Ser 
1 5 7 



55 



60 



<210> 52 
<211> 30 
<212> DNA 
<213> Human 

<400> 52 

age tea tat aca acc agg age act cga gtt 30 

Sequence Listing - 9 - 
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Ser Sex Tyr Thr Thr Arg Ser Thr Arg Val 
1 5 10 



<21D> 53 
5 <211> 10 
<212> PRT 
<213> human 

<400> 53 

10 Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
1 5 10 

<210> 54 
<211> 23 
15 <212> DNA 

<213> artificial sequence 

<2Z0> 

<221> Sequence is completely synthesized 
20 <222> 1-23 

<400> 54 
agcggataac aatttcacac agg 23 

25 <210> 55 

<211> 21 

<212> om 

<213> artificial sequence 

30 <220> 

<221> Sequence is conpletely synthesized 
<222> 1-21 

<400> 55 
35 gtcgtctttc cagacggtag t 21 

<210> 56 
<211> 44 
<212> PRT 
40 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-44 

45 

<400> 56 

Cys Pro Pro Cys Ala Pro Glu Leu Leu Gly Gly Arg Met Lys Gin 
15 10 15 

50 Leu Glu Asp hys Val Glu Glu Leu Leu Ser Lys Asn Tyr His Leu 
20 25 30 

Glu Asn Glu Val Ala Arg Leu Lys Lys Leu Val Gly Glu Arg 
35 40 44 

55 

<210> 57 
<211> 43 
<212> DNA 

<213> artificial sequence 

60 

<220> 

<221> Sequence is completely synthesized 

Sequence Listing -10- 
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<222> 1-43 



<400> 57 

gcttctgcgg ccacacaggc ctacgctgac atcgtgatga ccc 4 3 

5 

<210> 58 
<2U> 40 
<212> DKA 

<213> artificial sequence 

10 

<220> 

<221> Sequence is completely synthesized 
<222> 1-40 

15 *4Q0> 58 

atgatgatgt gccacggtcc gtttgatctc cagttcggtc 4 0 

<210> 59 
<211> 43 
20 <212> DMA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
25 <222> 1-43 

<400> 59 

gcttctgcgg ccacacaggc ctacgcttcc tatgtgctga etc 43 

30 <210> 60 

<211> 40 

<212> DNA 

<213> artificial sequence 

35 <220> 

<221> Sequence is completely synthesized 
<222> 1-40 

<400> 60 

40 ccttctctct ttaggttggc caaggaeggt cagcttggtc 4 0 

<210> 61 
<211> 43 
<212> DNA 
45 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-43 

50 

<400> 61 

gcttctgcgg ccacacaggc ctacgctcag tctgtgctga etc 43 

<210> 62 
55 <211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

60 <221> Sequence is completely synthesized 
<222> 1-39 

Sequence Listing -11- 
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<400> 62 

cattctacaa acgcgtacgc tcaggtgcag ctggtgcag 39 

<210> 63 
5 <211> 45 
<212> DNA 

<213> artificial sequence 
<220> 

10 <221> Sequence is completely synthesized 
<222> 1-4 5 

<400> 63 

gtaaatgtat gggcccttgg tggaggaggc actcgagacg gtgac 4 5 

15 

<210> 64 
<211> 39 
<212> DNA 

<213> artificial sequence 

20 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

25 <400> 64 

cattctacaa acgcgtacgc tcaggtgcag ctggtggag 39 

<210> 65 

<211> 39 

30 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
35 <222> 1-39 

<400> 65 

cattctacaa acgcgtacgc tgacgtgcag ctggtgcag 39 

40 <210> 66 
<211> 42 
<212> DMA 

<213> artificial sequence 

45 <220> 

<221> Sequence is completely synthesized 
<222> 1-42 

<400> 66 

50 gtaaatgtat gggcccttgg tggcggctga ggagacggtg ac 42 

<210> 67 

<211> 39 

<212> DNA 

55 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

60 

<400> 67 

cattctacaa acgcgtacgc tcaggtgcag ctgcagcag 39 
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<210> 6B 
<211> 3* 
<212> DNA 
5 <213> artificial sequence 

<220> 

<22l> sequence is completely synthesized 
<222> 1-39 

10 

<400> 6B 

cattctacaa acgcgtacgc tcaggtgcag ctgcaggag 39 

<210> 69 
15 <211> 42 
<212> DNA 

<213> artificial sequence 
<220> 

20 <221> Sequence is completely synthesized 
<222> 1-42 

<400> 69 

gtaaatgtat gggcccttgg tggaggctga agagacggta ac 42 

25 

<210> 70 
<211> 12 
<212> PRT 

<213> artificial sequence 

30 

<220> 

<22l> Sequence is completely synthesized 
<222> 1-12 

35 <400> 70 

Met Ala Asp Pro Asn Arg Phe Arg Gly Lys Asp Leu 
1 5 10 12 

<210> 71 
40 <211> 66 
<212> PRT 

<213> artificial sequence 
<220> 

45 <221> Sequence is completely synthesized 
<222> 1-66 

<400> 71 

Met Gly Gly Ala Ala Ala Arg Leu Gly Ala val lie Leu Phe Val 
50 1 5 10 15 

Val He Val Gly Leu His Gly Val Arg Gly Lys Tyr Ala Leu Ala 
20 25 30 

55 Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys 
35 40 45 

Asp LeuVPro Val Leu Asp Gin Leu Leu Glu Gly Gly Ala Ala His 
50 55 60 

60 

Tyr Ala Leu Leu Pro Gly 
65 66 

Sequence Listing - 13 - 
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[113] 
[04] 
[0 5] 
[06] 

77-^EL I SAjfcSrffi^T, c-mp l «£H4:7 7— ^Sr«F^-T5*&«: 
^1-0T*fc5 o 
[07] 

[0 8] 

3%T^n-^yyU±"C<DA^W*B s tNlM^Wfc5o HJ60H2 
[09] 

K I RA-EL I SA7yt>f-COTPOl:»t57^ hgt^«S*Sr* 
[01 0] 

HU-03 fflfifcoi^Tt&T PO-^ffi^W^T y-fc-f ©*S*«r*1-^5 
[01 1] 
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II] 



VH 

fi com 

10F6 1 MAQVQLQESGGEKKKPGESLKI SCKGYGYSFaE 

5E5 1 HAEVOLVQSGGGLVKPOGSLftLSCAASGFTFS 

10D10 1 MAEVQ LVQ SC*3GWQPGGSLS LSCAVSGI TU* 

1235 1 MACM)LVQSGGGLVRI»QGSLSI^CAVSGITLpfc 

12D5 1 MAOVQLVESGOGLVKPGGSLRLSCAASGrTFSE 

12E1Q 1 MAQVQLQQSGPGLVKPSETLSLTCTVSGDSIS 



F2 

i^VRQMPGRGLEWM 
WIRQAPGKGLEWV 
*WRQAPGKGLEWV 
WVRQAPGKGLEWV 
WVRQAPGKGLEW 
iflKQ PPGKGLEWI 



CDR2 



1DP6 51 A I^PtKSDTRHNPSFEDQVTtE ADTSINTAYLQWSSLKASDTAHYYCAR 

SE5 51 £ tflSSSGSTIYYADSVKGRFTIS RDNSKNTL YLQMNS LEAEDTAVYYCAR 

10D10 51 A 3ISFDGRSBYYADSVKGRFTIS RDNSXNTLYLQHNSIJIAEDTAVYYCAR 

12B5 51 A ;iSFDGRSEYYADSVQGRFTI£ RDSSKKTLYUJMNSLRXEDTAVVYCAR 

1205 51 S SISSSSSYIYYADSVKGRFTIS RDNAKNS L YLQHNSI^RAEDTAVYYCAR 

12E10 51 CyrVYSGS-TWYNPSLKSRVTI^ yPTSKSQFSLKT.SSVTAADTAVYYCAR 



10F6 

5E5 

10D10 

12B5 

12D5 

12B10 



CDR9 



F4 



VL p| 



101 AGVAGGAFDI WGKjGTHVTTVSOTGGGSGGOOSOOOGSQSVLTQ-PASVSGS 



101 
101 
101 
101 
100 



-WSGEDAFDI «3QGTMVTVSSGGGGS<WGGSGC<X;SI>IVKTQSPSTLSAS 
-DRGSYGMDV ^RQTKVTVSS6GGQSGGG6SG(^SDIC9STQSPETLSAS 
-G-AHYGFDI WGQGTKVWSSGGGGTGGGGSGGQGSDIOMTQSPSTLSAS 
DRQSTQMD\^KaiOTLVTVSSOQGGSG^ 

-PPSVSGS 



COB1 



CDR2 



10F6 150 PGQSITISC rGTSSGVGGYNYVS VYQQHPGKAPKLlilS 3NSKRPS 3VPDR 

5B5 150 VCEDRVAITC RASE GIYHWLA tfTQQKFGKAFKLLXS KASSLA5 3AP5R 

10D10 150 IGDRVTITC RASE GIYHWLA >fYQC£CPGKAPKLLI* KASSLA£ 3APSR 

12B5 149 IGDRVTITC RASE GIYHWLA «rQQKPGKAPKLLI? KASSLAi SAPSR 

12D5 150 IGDRVTITC RASE— -GIYHWLA tYQQKPGBJ&KLVn KASSLAS SAPSR 

12E10 145 PCTOXTISqiOTSgDVGGTNYVSteQQBF<^^ 



CDfO 



10F6 200 FSASKSGNTASLTISGLQAEDEADYPC STYAPPGII* FT30GTKLTVLGAA 

5B5 197 FSGSGSGADFTLTISSLQPDOFATYYC QOYSNYPL-*! PCX5GTKLEVTCRAA 

10D10 197 FSGSGSGTDFTLTIS5LQPDDFATYYC QQYSNYPL-I PGGGTKLEILRAA 

12B5 196 FSGSG5 GTDF T L TIS SLQPDDFATYYC QQYSNYPL^I PGGGTELEIKRAA 

12D5 197 FSGSGSGTOPTXTIS SLQPDDFATYYC CjQYSMYPL— 1 PGGGTKLEIKKAA 

12B10 195 F SG SKSGOTASLTI SGI^ AEEFJUTYYCjS SYl'l'Rtf rKV^X^G'i'KLTVLGAA 
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